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High pressures. high velocities, high tempera- 
tures . . . stresses and strains, corrosion and 
erosion ... all factors which tend to undermine 
safety in piping are resisted by Tube-Turn 
seamless welding fittings. 

Laboratory and field tests conducted regu- 
larly demonstrate how Tube Turns’ exclusive 


Dimensional data on Tube-Turn 
fittings and flanges are shown 
on these two handy wall charts, 

sizes 24 x 36 inches—sent free 
on request. 


VALUABLE 
WALL CHARTS 
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forging processes increase serviceable life by 
improving grain structure in the metal itself. 
and thus reduce wear at the most vulnerable 
points of a piping system — where flow direction 
changes! Write for Catalog 111 — it contains 
data valuable to all who buy, specify and 
install piping and welding fittings. 


Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 
TUBE TURNS (Inc.) Louisville, Kentucky. Branch Offices: New York 


Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, 0. 
Houston, San Francisco, Seattle, Los Angeles. 
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ELECTRONIC HEATER 


FOR HIGH-SPEED, UNIFORM HEATING 
OF NON-METALLIC MATERIALS... 


H ERE’S a big advance in electronic heating—the new RCA 
2-kw generator that automatically times the heating cycle, 
and automatically maintains maximum heating rate by compen- 
sating for changes in electrical properties of the heated sub- 
stance as they occur. 


Simple to operate! All you do to operate the RCA “2-B,” once 
it is set up, is set the object to be heated on a plate (at top of 
unit), close the cover, and press the start-button. When the pre- 
set time interval expires, the power goes off and the cover pops 
open. It's actually “as automatic as your toaster.” 


Application: The RCA 2-B will deliver up to 6,800 BTU per 
hour. It is ideal for heating all manner of non-metallic substances 
—wood, plastics, rubber, chemicals, glass, ceramics—so long as 
composition is uniform. Where the material to be heated is in 
such form or so dimensioned that it does not fit the built-in 
applicator arrangement of the standard model 2-B, a modified 
type for operation with an external applicator system can be 
supplied. 

The 2-B is ideal for heating plastic “preforms” before molding, 
and for quick curing of plastic-bonded wood parts. One pound 
of plastic material can be brought from room temperature to 
275°F. in about 60 seconds. 


Uniformity of Heating: This method of applying heat to non-. 


metallic substances results in an even temperature rise all the 
way through the material; the center heats as quickly as the 
outside because the heat is “born” where it is needed. This result 
is achieved by passing high-frequency electricity “through” the 
material. The uniformity of heating makes it possible to heat at 
a high rate without developing “hot spots” within the material. 


Power Demand: The power demand of the RCA 2-B is approxi- 


Mately 4 kw at 85% power factor when delivering full rated out- 
put. Standard 220-volt, single-phase 60-cycle power is required. 


RCA ELECTRONIC HEAT 


VICTOR BIVISION, CAMDEN, 
“HEADS THE WAY... in Rodio Taloviion . 
Tubes . . Phonograph: . . . Records . Blectronis 


AS AUTOMATIC AS YOUR TOASTER... 


Write Today for further details, or for specific information 
about the application of electronic heat to your processes. RCA 
can supply standard electronic heating equipment in ratings up 
to 100 kw (340,000 BTU per hour). Send the nm for free 
bulletins. Radio Corporation of America, Electronic. Apparatus 


_ Section (T04TC). Camden N. J. 


BUY MORE WAR BONDS 


(Please Check) s 
0 Bulletin on “RCA Electronic Gener- ry 
ator Model 2-B” e 
(C) “Heating Wood with High-freque 

Power” — 12-page 
RCA, Electronic Apparatus Section, Camden, N. J. } 
Gentlemen: Please send the items checked to: e 
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WATCHING 


R. S. McBRIDE, Editorial Consultant + PAUL WOOTON, Chief of McGraw-Hill Washington Bureau + MALCOLM BURTON, Washington Correspondent 


Control over certain commodities to continue after V-E Day. . . 
Business to shape own reconversion with minimum of WPB inter- 
ference . . . Regulations over pilot plant construction to be relaxed 
during reconversion . . . Action against producers of methanol 
from wood is speeded by Dept. of Justice . . . Forage crops super- 
sede cotton as big consumer of fertilizer . . . Farmers’ co-ops 
marketed over 600,000 tons of fertilizer last year . . . Government 
will step harder on private monopolies, but will itself foster inter- 
national cartels . . . Ceramics industry can expect more natural gas 
after Jan. 1... Litthe more alcohol for beverages in 1945 


CHEMICAL CONTROLS CONTINUE 


WHENEVER government men describe 
the readjustment period for industry after 
\"E Day, they enumerate certain commo 
dities which must still be controlled. 
Among those always mentioned are cer- 
tain chemicals, generally not specified by 
name. Perhaps Freon is most often men- 
tioned as a chemical that will surely be 
scarce and therefore allocated. Other 
scarce items which will be allocated dur 
ing this reconversion period are lumber, 
pulp and paper products, a few rare metals, 
and such items as are peculiarly important 
in manufacture for the defeat of Japan. 


FREE JUDGMENT BY BUSINESS 

Reconversion largely with free judg 
ment by business executives is the policy 
unanimously adopted by the War Pro 
duction Board under its new chairman, 
J. A. Krug. Since Nelson went to China 
the procedures of the Board have con- 
tinued largely according to the pattern 
which he had been proposing, perhaps 
even speeding up a bit. Thus the govern- 
ment puts it up to business to plan to 
carry out a reconversion with a minimum 
of Washington dictation. 

Two kinds of controls are contemplated 
for more or less extended periods. A few 
will deal with raw materials much in the 
fashion of allocation procedures of the war 
period. Some chemicals are included in 
the list, as indicated above. The other 
controls will have to do with a preference 
system so that those most urgentlv needing 
civilian goods for civilian purposes will 
have a little prior opportunity over “those 
who just want them.” Thus some sort of 
guiding hand will be kept on the program 
of truck and tractor distribution, the sale 
of scarce devices, and products of other 


types where scarcity can be expected even 


some months after resumed manufacture 


is achieved on a substantial scale 


THE DAY GERMANY FALLS 

Tue pay Germany falls was chosen as 
the day on which to send out many wai 
manufacturing cancellations. Warnings in 
advance of that date were beginning in 
eatly September for certain contractors. 
All contractors were urged to plan now 
how they would arrange their affairs should 
part of the cutback fall on them. 


PILOT PLANTS NOW 

Ir 1s anticipated that there will be no 
longer any difficulty under limitation or 
ders for the procurement of materials 
with which to build pilot plants for post 
war guidance im industry There is per 
haps one significant limitation on this en 
couraging news. For certain pilot plants 
chemical engineers need certain very scarce 
kinds of equipment. It will be essential to 
get parts of that kind through the allo 
cation or preference programs which are 
planned for after V-F Day. But a permit 
merely to undertake construction of a 
pilot plant will not be needed in this re 
cgnversion period. 


BETWEEN V-E AND V-J DAYS 
Industry will not get the answer to the 
question of how much military production 
will be required after the fall of Germany 
until the Army indicates what its require- 
ments will be. Shortly after the Army 
makes up its mind, WPB may be expected 
to give industry a very well-drawn bluc 
print from which to operate until the fall 
of Japan. Navy requirements will not be 
cut until the fall of Japan is in sight. 
While waiting for some definite word 
from the Army, officials of WPB have 
drawn up limited plans and staked out 
the areas in which various divisions are to 


operate. ‘The opinion was unofficially ex 
pressed by officials of WPB that although 
the work on reconversion has been pushed 
on the advice of the Army, actually nothing 
can be done until the Army makes known 
the extent of its plans. It would seem 
that the Army had reversed its position or 
the subject of planning for reconversion 
but was still dragging its feet 


SLOW ITALIAN COMEBACK 


THe industry of Italy was 
very largely clectro-chemical in nature, or 
interlocked electrochemistry. It is 
expected that the comeback of this division 


slow in 


with 
of Italian business will be very 
deed 

lhroughout much of Europe the Nazis 
talked more about demolition of occupied 
areas than they accomplished in fact. But 
the demolition of Italian facilities is reli 
ably reported to have been very extensive 
The Nazis apparently took a special de 
light in d@troving: hvdroclectne and 
trochemical properties. If this situation 
proves to be as Washington now under 
stands it. American industry need not ex 
pect renewal of Italian chemical enterprise 
on a large scale for a considerably longer 
time than is probable for other European 


activities. 


STOP IT NOW! 

Continvep sales practices that are called 
illegal and monopolistic will stop right 
now, if the Department of Justice is 
granted an injunction against producers of 
methanol by hardwood distillation. Re- 
quest was made in the District Court of 
New York for such injunction to stop the 
defendants of this industry from “illegally 
fixing prices, curbing production, and 
eliminating competition” in the sale of 
methanol from wood. 

Phe defendants in this civil proceeding 
are the same, plus Ford Motor Co. a 
the group in criminal proceedings started 
last April which made the same charges. 
The purpose of the present action is to get 
rid of these monopoly proceedings wit!out 
waiting for a postwar criminal trial and 
the punishment which the Department 
hopes to impose. 

One excerpt from correspondence 
tween two of the defendants as publ 
by the Department says: “You re.! 
of course, in this Denaturing Busines 
are riding on very thin ice. We 
getting an absurdly high price for a product 
that can be duplicated synthetically, and it 


* OCTOBER 1944 + CHEMICAL & METALLURGICAL ENGINEERING 


82 


ex 
she d 
hing 
own 
ecm 
hn or 
sion 


are 


is a matter of pure cooperation and some 
politics that we are enjoying the position 


of supplying these goods . . . 


STRANGE UNIT, THE “TOR” 

AMERICAN engineers and physicists have 
lately been puzzled by a new unit appear 
ing in the technical literature. Specialists 
in the Bureau of Standards explain that 
this unit, the Tor, is an abbreviation for 
the name “Torricelli.” One Tor is the 
pressure equal to a column of 0.75009 mm 
of mercury under standard conditions. It 
appears that this term was intended to 
be a simple unit equal to 1,000 dynes 
per sq. cm. or equal to 1,000 baryes. 

This unit originated quite a number 
of years ago in international discussions of 
physicists. It has been used principally 
by Dutch scientists of Leyden but is only 
rarely used in England or the United 
States. Although having little usage here, 
it will be found in the technical literature 
often enough that the engineer must under- 
stand it. 


HAY INSTEAD OF COTTON 


Corron used to be a major crop using 
fertilizer. It is still extremely important. 
but is a shrinking market because of a 
decline in demand for this textile fiber. 
Now National Fertilizer Association is 
giving greater emphasis to the use of 
its products on pastures and for hay crops. 
There seems to be an insatiable demand 
for milk and milk products. This is likely 
to increase the need for efficient pasture 
and hay development. Chemical industries 
interested in fertilizers will watch this 
trend as it is an ultimate market of im- 
portance. Furthermore, agronomists state 
that the kinds of fertilizer needed in many 
areas may be quite different when forage 
is the objective instead of fiber. 


CO-OPS, GOOD CUSTOMERS 

Marxerinc fertilizers by cooperative as 
sociations of farmers has been steadily 
increasing for many years. Farm Credit 
Administration data are quoted by National 
Fertilizer’ Association to show the very 
great importance of this even in wartime. 
It is reported that 17 major co-op associa- 
tions last year sold $19,871,000 worth f 
fertilizer. That must have been at least 
600,000 tons at a typical price. Washing- 
ton is encouraging this trend, which means 
that chemical producers supplying raw 
materials must consider the farm associa- 
tions as outstanding among those who 
need education about chemical raw mate- 
tials for the farm. 


POTASH PROGRAM: A FLOP 
From all appearances, the government's 


potash program has flopped. The Depart- 
ment of Interior has not told exactly what 


happened to cause them to give up their 
idea of going into the business of produc- 


ing potash for fertilizer. The top officials 
reluctantly concluded that the government 
could not compete with private industry 
in this field when the drilling program 
failed to locate the raw material. 


NEW CARTELS 

Recarpiess of the administration in 
power next year it is expected that there 
will be numerous international organiza- 
tions established which are in effect little 
different than the prewar cartels. The 
wheat program must be continued for 
stabilization of that surplus grain in world 
markets. The petroleum agreement with 
Great Britain represents another sort of 
“necessary for the protection of 
America.” It is stated to be a plan to 
protect against scarcity; but actually one 
of its most immediate effects in industry 
will be to prevent gross waste which so 
readily comes from temporary or local sur- 
pluses of crude oil. 

A dozen other commodities are likely to 
be subject to discussion on an international 
basis and may be governed in the near 
future by comparable agreements. Any 
type of goods that is important in interna- 
tional trade affecting the United States is 
expected to be so considered if not actually 
regulated, almost regardless of the political 
or economic leanings of the administration 
in power. Congress is largely ignored in 
these negotiations until commitments are 
made which are very difficult if not im- 
possible to modify by legislation. 


plan 


CARTELS, GOOD AND BAD 

WaAsHINGTON simultaneously presses two 
conflicting policies regarding cartels. It 
undertakes to attack private cartels without 
distinction and it proceeds to organize gov- 
ernmental cartels where they serve the 
official convenience. 

This conflict in policies is frequently 
criticized, but no change is expected. The 
Anti-Trust Division of the Department of 
Justice will unquestionably continue in 
the next year much more aggressive anti- 
monopoly proceedings, unless there is a 
change in top administration policy. The 
present staf in Justice believes that they 
have in this anti-cartel campaign the best 
basis for securing continuance or even ex- 
pansion of the authority and funds for 
their work. Thus, the word. “cartel” is 


going to be used freely, even promiscuously. 


DDT IS TOXIC 

Orriciat Washington has not yet made 
up its mind as to the meaning of new 
very specific conolusions regarding the 
toxicity of DDT to both animals and hu- 
mans. The toxicological studies of the 
Food and Drug Administration recently 
released indicate that very severe limita- 
tions are likely to be placed by various gov- 
ernment agencies on the postwar applica- 
tions of this important insecticide. The 


government agencies are continuing their 
investigations in the hope that they ma 
define proper mehods of application which 
will not unduly interfere with the use of 
this new chemical which has had such 
wide acceptance during the war period for 
relieving otherwise difficult conditions in 
the field, especially abroad. Frank criti 
cism based on toxicity does not indicate 
any desire of the government officials who 
made the report to place even a single un 
necessary restraint. 


POST-WAR ALUMINUM 

Numerous estimates of the require 
ments for light metals after the war have 
been surveyed by government specialists. 
One of the most significant results has 
been a recent summary published by 
Walter A. Janssen, metals specialist of the 
Bureau of Foreign and Domestic Com 
merce. This observer points out that 
“among all estimates expressed, the figure 
900,000,000 pounds is heard most often.” 
Thus, the Department of Commerce ap 
parently accepts that guess as to annual 
postwar aluminum consumption as one 
from which to proceed in its other post- 
war forecasting. 

The breakdown of major uses by indus- 
try of aluminum in early postwar years 
then calculated as follows: Transportation 
34 percent, machinery and electrical ap 
pliances 12, cooking utensils 10, building 
construction 9, electrical conductors 8, 
chemical 5, foundry and metal-working 5, 
food amd beverages 5, ferrous and non- 
ferrous metallurgy 4. and miscellaneous 4. 


SULPHURIC ACID SHORTAGE 


\sipr from the few places where a spot 
shortage of sulphuric acid may occur the 
Louisiana-Texas-Oklahoma area is the only 
place where a shortage is a more or less 
chronic condition. Requirements on the 
West Coast are being met since additional 
capacity was made available in that area 
No new capacity will be provided in the 
mid-South, according to present official 
thinking. 

If the high octane gasoline and explosive 
programs require more acid than they have 
been getting, the shortage will be satisfied 
by taking it from the fertilizer industry. 


FARM WASTE STUDIES 

Part or the synthetic liquid fuel pro 
gram of the government is to be the manv- 
facture of liquid fuels from agriculturl 
and forestry wastes. That project is under 
the direction of E. C. Lathrep at th 
Peoria Regional Laboratory of the Burea 
of Agricultural and Industrial Chemistry 
This will not be a further expansion o 
the routine studies for the manufacture of 
alcohol from cellulose. Quite a different 
program is planned. 

This Laboratory has done important 
preliminary work on processing of thes 
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oe TYGON Paint is an effective safeguard for metal, 
concrete or wood surfaces against corrosive attack by 
acid or alkali fumes, condensates or spillage, or for sur- 
faces exposed to oil, gasoline, alcohols, moisture, salt air 
or other tough weather conditions. 


Tygon Paint is not an ordinary paint. It is pure Tygon — 
the chemically inert, rubber-like plastic used to line acid 
tanks—liquefied by the addition of proper solvents. On 
evaporation of the solvents a tough, sturdy, durable film 
of pure Tygon remains. Unlike ordinary paints Tygon 
is not subject to oxidation and does not chemically de- 
teriorate with age. 


Tygon Paint is easily applied by spray gun or brush. Sur- 
faces should be clean, free from old paint, rust, grease or 
dirt. One coat of rust-inhibiting Tygon primer is applied, 
followed by one or more Tygon topcoats. Tygon Paint air 
dries quickly to a lustrous, easily cleaned surface that 
resists accumulations of greasy scum or dirt. 


Make your own tests: On request we will be glad 
to send you a test sample of Tygon Paint so you may 
determine its effectiveness in your own plant. 


Resistant to most acids, alkalies, 
and alcohols 


Unaffected by oil, grease, gaso- 
line, fresh or salt water 


Non-oxidizing — does not crack, 
chip, craze or “weather” 


Non-flammable when dry — will 
not support combustion 


Can be formulated to be non- 
toxic, tasteless, odorless 


May be air-dried or baked 


Available in white, black, clear, 
gray, green, red, blue, aluminum 


Visit 


NATIONAL CHEMICAL EXPOSITION 


Chicago — November 15-19 
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agricultural wastes during the last year or 
two. The new funds (over $400,000) will 
permit the building and operation of a 
small pilot plant to test the economic sig- 
nificance of these methods. Intermediate 
products will include both lignin and fer 
mentable sugars. Some attention will also 
be given to the pentoses and means for 
their utilization. The broad objective of 
new liquid fuels will be directly served; 
but an important amount of byproduct in 
formation is expected which will have a 
hearing also on cellulose from either farm 
or forest as a raw material for many other 


chemicals. 


MORE GAS FOR CERAMICS 


Sworrace of natural gas for fuel in 
china and other ceramic industries of the 
\ppalachian region has been a serious 
problem in recent vears. Those industries 
ire. therefore, receiving with enthusiasm 
the Washington forecast that more natural 
gas will be available this vear than last. 
WPB says of this situation: “Construction 
of the Texas gas pipeline is progressing sat 
isfactorily and it is expected to be ready 
for use around Jan. 1, 1945. When com 
pleted, it will carry ahout 200 million cu.ft. 
of gas a day into the Appalachian area. The 
gas storage program is also being carried 
out successfully. It was estimated that 
ibout 29 billion cu.ft. of gas would be 
wailable in underground storage by winter, 
about two billion cu.ft. more than was 
wailable last winter.’” Despite these new 
supplies the ceramic industry may occa 
sionally have to close down on gas usage 
briefly at periods of peak demand for 
home-heating or war-industry use. 


ALCOHOL TO NEED RULES 

THE atconor program for 1945 is al 
ready broadlv determined. No speed-up or 
war success can possibly permit extensive 
natural rubber delivery to the United 
States next This means that for 
most of the vear svnthetic rubber from 
alcohol will remain the backbone of our 
rubber program. The first important shift 
from that plan is expected only when large 
increase can be artanged for butadiene 
supply from petroleum. 

Some relief from restrictions from alco- 
hol usage will probably be made during 
the winter. Also the hope is held out to 
the beverage industries that they may have 
another holiday from industrial alcohol 
manufacture in the not too distant future. 
This hope is, however, conditioned partly 
on the assumption that the bottleneck in 
the rubber program will remain in labor 
supply at the tire factories. Should a large 
number of workers suddenly become avail- 
able for tire making, there may be in- 
creased demands for buna rubber which 
will somewhat delay relief of pressure on 
the alcohol program. 

It is definitely forecast by officials that 
both sugar and molasses will be very 


yvcar. 


scarce next year. This means that more 
alcohol must be made from grain, which 
is expected to be abundant. Already re 
strictions on use of grain sorghum have 
been removed; and plenty of corn and 
wheat seem assured. 


PRICING AND RE-EMPLOYMENT 

Pricinc of civilian items on which pro- 
duction will begin after Germany collapses 
may be the key to the rapid re-employment 
of labor released from war industries. Of 
ficial estimates put the number to be laid 
off within 24 to 36 hr. after the fall of 
Germany at from one to three million. 
War production is scheduled as if the 
European phase would not end until late 
1945. the abrupt slash. It is 
estimated that more than nine million will 
be affected, some by actual separation from 
and others by the abandonment 
of overtime pay. 

Planners close to the White House are 
endeavoring to find a formula by which 
prices of civilian items will be kept low 
enough to be within the reach of labor. 
Since the purchase of durable goods such 
is refrigerators and automobiles is from 
rather ‘than savings, the psycho 
logical problem is to establish prices which 
people with reduced incomes will find 
within reach. Without this buying to 
stimulate the civilian industry. reconversion 
umd re-employment will be slow and may 
bring on a declining spiral of industrial 
activity. 

OPA economists expect to handle big 
manufacturers on a direct negotiation basis 
with a formula for the smaller producers. 
No announcement may be expected from 
OPA until the last possible moment. All 
moves will be toward a high wage, high 


Hence 


industry 


production, low cost cconomy., 


SYNTHETIC LIQUID FUEL 

Investicarions which will lead to the 
final selection of sites for the location of 
laboratories and pilot plants to carry out 
the Bureau of Mines’ synthetic liquid fuel 
program are now underway. The Bureau is 
sending engineers to report on all sites 
with promise. In September, field parties 
were in Wvoming examining proposed sites 
for pilot plants for the liquefaction of coal 
or lignite. The investigation will cover not 
only Wyoming, but also the states of 
Utah, Colorado, the Dakotas .and eastern 
Montana. 

Two demonstration plants are being 
planned, one to be located in the East 
and the other in the West. Each plant 
will be able to handle synthesis gases 
from either coal or agricultural and forest 
products. A third demonstration plant is 
contemplated fox oil shale. Experimental 
laboratories and small pilot plants will be 
needed for each of the three methods. 

More information on this program on 
the synthesis of liquid fuels appears on 
p. 84 of the May, 1944, Chem. & Met. 
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SURPLUS PROPERTY ACT 

One or THE serious defects in the Sur. 
plus Property Act of 1944 is the provision 
that any of a dozen types of plants costing 
more than $5,000,000 can not be sold 
without the consent of Congress. ‘That 
is expected to be a great handicap in the 
disposal of some of the special facilities 
which cannot be sold for as much as a 
tenth of their original cost. Even before 
the bill had received the President's signa 
ture a number of larger concerns who 
would naturally compose the market for 
the big government plants expressed their 
reluctance to submit themselves to the 
Congessional inquisition that would be 
required before the purchase could be 


ratified. 


TYPES OF FACILITIES 

line Surptus Property Act lists 12 types 
of facilities which a 
must be submitted to Congress within 
three months after enactment. Included 
in the report must be a description of the 
property, cost and locality, outline of the 
economic problems that may be created 
by the disposal of the property and a plan 
for “the care and handling, disposition and 
with the 


concerning report 


use of the property consistent 


policies and objectives set forth in this 
act.” The facilities listed are as follows 

“(1) Aluminum plants and facilities 
(2) magnesium plants and facilities; (3) 
synthetic rubber plants and facilities; (4) 
chemical plants and facilities; (5) aviation 
gasoline plants and facilities; (6) iron and 
steel plants and facilities; (7) pipe lines 
and facilities used for transporting oil; 
(8) patents, processes, techniques, and in 
ventions, except such as are necessary to 
the operation of the plants and facilities 
herein listed; (9) aircraft plants and fucili 
ties and aircraft and aircraft parts; | 10 
shipyards and facilities; (11)  transpor 
tation ficailties; and (12) radio and clec 
trical equipment.” 


PLANT CONTRACT OPTIONS 
INpusrries which have been building ot 

operating plants for the government under 

contracts that included options to bur will 


presumably still have that privilege despite Sir 
the new surplus property disposal act. Such | 
companies have a legal and binding @ 

rangement with the government. That Bis ayo, 


arrangement would prevent such property 
from becoming “surplus” until all of the 
provisions <f the lease arrangement have 
been satished. 

This is an extremely important pro}able 
(almost certain) interpretation of the new 
law. It means that chemical process @ 
dustries will not have to wait many months 
for Congress to say whether such plants 
can be “sold” if they decide to take them 
over under their lease option arrangements 
Such taking over will not be a “sale.” % 
cording to the best Washington guess 
early in October. 
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When “Jiming of the Essence 


Soon the great bombers will take off on another history-making raid. The briefing session 
has charted the mission in minute detail—each crew knows its exact task. Eyes on 
watch, an officer calls out, “In 15 seconds it will be 4:08 . . . 10 seconds . . . 5, 4, 3, 2, 1, 
check—4:08.” 

The success of a large-scale aerial attack depends on a multiplicity of supporting 
factors, including supplies, data on the target area, weather, flight courses, altitude and 
approach of the bombing run. And timing. 

Similarly, the timing of production schedules is all-important in successful manu- 
facturing operations. When raw materials meet specifications one source of costly delays 
is avoided, Columbia's reliability in this respect helps maintain production . . . an 
important reason why Columbia is the preferred supplier for so many manufacturers. 


COLUMBI HEMICALS 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING + PITTSBURGH 19, PA. 


CHICAGO + BOSTON ST. LOUIS + PITTSBURGH NEW YORK ~- CINCINNATI 
GLEVELAND «+ PHILADELPHIA + MINNEAPOLIS + CHARLOTTE 
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FIEXACHLORETHANE is one of the 


oe 


smoke-producing chemicals which our 
Chemical Warfare Service has used to 
such great advantage on every front. 
Screening our operations from observa- 
tion has reduced enemy effectiveness and 
kept down our casualties. As indicated 
by the name, chlorine is one of the in- 
gredients of hexachlorethane, and 
Columbia is one of the principal producers 
of chlorine required for this purpose. 


ALLYMER—Columbia’s recently an- 
nounced thermosetting plastic—is truly 
a “contact-pressure™’ resin. In making 
laminated products, only enough pressure 
is used to keep plies in contact with the 
mold. The relative simplicity of the tool- 
ing necessary when Allymer is used and 
the large complicated sections which can 
be made greatly extend the application 
possibilities for laminated parts. Re- 

search reports and other data are available 
on request. - 


fo & 


HOMEMAKERS, who have despaired 
of the ugly black marks left on floors by 
rubber-shod members of their families, 
can now eliminate this nuisance by in- 
sisting that “no-mark"’ soles and heels be 
obtained. Those two remarkable 
Columbia pigments, Calcene T and 
Silene EF, are being used with GR:S to 
make a highly satisfactory no-mark sole 
and heel stock. Primarily developed for 
the rubber industry, new uses for these 
pigments are being uncovered in numer- 
ous other fields. Write for information. 


THOUGH THOUSANDS think of 
“bicarb™ only for the relief it brings to 
certain stomach maladies, ium Bi- 
carbonate serves in scores of other im- 
ae uses in a variety of industries. 
o name but a few —in the baking and 
milling field, particularly as an ingredient 
of baking powders and self-rising flours 

. in the leather industry, asa neutralizer 
in tanning operations . . . in textile 
manufacturing, for the prevention of 
timber mold. Columbia manufactures 
three grades of Sodium Bicarbonate in 
various granulations to meet the specific 
needs of customers in every field. 


COLUMBIA CHEMICALS include 
Soda Ash, Caustic Soda, Sodium Bicar- 
bonate, Liquid Chlorine, Silene EF (Hy- 
drated Calcium Silicate) Calcium Chloride, 
Soda Briquettes, Modified Sodas, Caustic 
Ash, Phosflake, Calcene T (Precipitated Cal- 
cium Carbona:e) 2nd Calcium Hypochlorite. 


- 
Lat 


[his installation covers orders, rules and 
regulations issued by the War Production 
Board and the Office of Price Administra- 
tion during September, 1944. Copies of 
each item interpreted here may be obtained 
from the appropriate federal agenc\ 


SYNTHETIC ORGANIC SOAPS 


\LLocaTiON control has been placed on 
distribution of synthetic organic soaps. 
This control applies only to supplies for 
the military services and industry will con 
tinue to receive allotments in accordance 
with the established preference rating pro 
cedure now in effect. These soaps have 
specialized military uses such as germicidal 
rinses, softening of salt water and for 
mobile laundries in combat areas. Priority 
ratings will be granted to industry for use 
in production of rubber, textiles, dyestuffs, 
leather, metal, pulp and paper, insecticides, 
germicides and dairy cleaners and for 
special industrial purposes. About 25 
percent of the output will be available for 
industry. 


AVIATION GASOLINE 


Distaisution of 73 and 80-octane 
gasoline to private planes has passed from 
the control of OPA to the Civil Aero 
nautics Administration. Distribution will 
follow the plan employed by the Petroleum 
Administration for War on higher octane 
aviation gasoline, which docs not involve 
coupon rationing. Allotments will be made 
to airports and will be distributed by the 
Operators in accordance with standards 
established by CAA, in conservative quan 
tities sufficient to permit civilian airports 
to remain in operation for specified pur- 
poses. 


INSECTICIDE MATERIALS 

Previous orders governing arsenic, 
rotenone, pyrethrum and copper chemicals 
have been revoked and these products are 
now under the regulations as set forth in 
Order M-300. The transfer has made no 
difference in the allocation procedure for 
arsenic and copper chemicals. All produc- 
tion involving the use of rotenone must 
now receive WPB authorization. Prior to 
the current amended order, persons were 
permitted to manufacture or process in- 
secticides containing a maximum of one- 
half of one percent of rotenone without 
specific permission. 


BISMUTH CHEMICALS 

Apeguate supplies of bismuth chemi- 
cals will be available to meet all civilian re- 
quirements for medicinals for the fourth 
quarter of this year according to a WPB 
announcement. While the supply appar- 
ently will be large enough to take care of 


INTERPRETATIONS 


requirements, it 1s not expected that alloca 
tion controls will be lifted in the near 
future as a change in military needs might 
alter the supply situation. 


BENZENE AND TOLUENE 

Crvii1an allotments of benzene, toluene 
and xylene have been drastically cut as a 
result of increased military requirements 
for use of these chemicals in aviation gaso 
line and I'NT. The situation is expected 
to remain tight until next April. Benzene 
is used to raise the octane rating of aviation 
gasoline but small amounts will be available 
for lacquer thinners and aniline dyes. 
While expanded ordnance requirements 
for toluene in the production of TNT have 
brought corresponding cuts in civilian allot- 
ments it is stated that WPB may reduce 
the amounts available for gasoline so as to 
favor the production of explosives. The 
increase in use of xylene in aviation gaso- 
line has cut down its use in protective 
coatings but also has spurred efforts to 
increase production and WPB is taking 
steps to enlarge the output of xylene from 
petroleum. 


GLASS CONTAINERS 

Tue container quota order has 
been amended because supplies have been 
quite large for some months. Chemicals 
have been added to the unlimited use 
while quotas for all other products have 
been increased by approximately 30 per- 
cent. More freedom in the use of glass 
containers is given to the small packer 
with the exemption figure doubled from 
that previously in effect. 


REFRIGERANT CHEMICALS 


Continvep use of substitute refrigerants 
such as methyl chloride, sulphur dioxide 
and ammonia, has been ordered by WPB 
to take the place of freon-12 as the latter 
is in limited supply. Earlier in the month 
the industry committee had discussed the 
problem of supplies and it was reported 
that of the 1,060 tons of hydrofluoric acid 
promised producers of freon for October, 
only 685 tons will be available at that 
time. Acid plants are producing only 
about 75 percent of their overall expected 
capacity because manufacturers over- 
estimated their production capacity and 
because two new plants failed to begin 
operations on scheduled time. Plans for 
increasing acid capacities by 10 percent are 
under consideration. 


SILICA GEL 

Demanp for silica gel for moisture-proof 
packaging of military materials has in- 
creased to a point where this material has 
been placed under the control of Order 
M-300. Catalyst grade and desiccant 
grades that are finer than 80 mesh have 
not been placed under allocation. The 
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catalyst grade 1s used im the petroleum in 


dustry and the fine desiccant grades are 
used in industrial gas masks and for cable 
splicing 


DYESTUFFS AND PIGMENTS 
Resrrictions pertaining to use of dye 
stuffs and organic pigments exported from 
the United States to Canada have been 
modified in an amendment to Conserva 
tion Order M-103. The amendment 
merely eliminates restrictions on the us 
of dyestuffs by Canadian consumers. It 
does not affect distribution of dyestuffs to 
Canada or the distribution or consume 
use of dyestuffs within the United States 
which still remains under control. 


PRICE REGULATIONS 


CRICHLOROET HANE 


DicHLOR - DIPHENYI 
(DDT) has been exempted from price con 
trol. This action was taken because the 
constant change in specifications used in 
preparing this insecticide precludes am 
immediate and accurate determination of 
prices. When its final processing specifica 
tions are determined an order will be issued 
controlling the price. 

Maximum prices for reclaimed rubber 
were raised one-quarter cent a lb. on 
Sept. 9 to help compensate manufactures 
for increases in scrap rubber, labor, and 
other costs that have occurred since Dec 
1941 when the earlier ceilings were estab 
lished. Ceiling prices vary as they arc the 
highest prices charged by each seller dur 
ing the base period, Nov. 5, 1941 to Dec 
5, 1941. 

Permanent maximum prices went into 
effect Sept. 20 for gum resin. The max 
mums are at levels based on average prices 
in June and July of this year on the 
Savannah Cotton and Naval Stores Ex 
change. The prices range from $4.5! fo 
B to $6.32 for WW and X, the fg 
ures being per 100 Ib., net, in drums 

A price of $4.50 per unit of ammonw 
has been set for castor pomace in bags 
fob point of production west of the | 00th 
meridian which runs through North 
Dakota, South Dakota, Nebraska, and 
Texas. This action reflects the highe 
transportation costs on castor beans shipped 
from New Orleans to the west coast. The 
price of $2.90 per unit of ammonia for 
pomace produced east of the 100th merid 
ian remains unchanged as does the max 
mum of $15.50 per ton for unground 
castor cake. 

Higher prices were authorized in @ 
order, effective Sept. 21, which sets * 
maximum for ester gum with a resin CoP 
tent consisting wholly of gum resin a 
wood resin, the maximum is equal to & 
weighted average of $0.1125 and $0.0% 
weighted according to the percentages b 
weight of the two types of resin. 

Due to higher primary costs, ceilings i 
wattle bark and extract were raised $34 
ton for bark and 25-45 c. per 100 Ib. f 
extract. 
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here do we go from here? What 
{THANE have we learned in these four hard years of war production? 
ce Con What have we got in the way of new technology, plants, re- 
se the sources that will help us in the job ahead? Glorious vic 
ised in tories in Europe and the Pacific are bringing new challenges 
wile to the chemical industry and profession. It is time we re- 
ae appraise our resources in preparation for both ceconversion 
> and reconstruction 

Fortunately the Third National Chemical Exposition in 
rubber Chicago next month comes at a time when it can help most 
Ib. on in preparing for the future. Part of that preparation must 
acturers begin in our own minds as we think through with the plans 
or, and and problems we face as chemists and chemical engineers. 
e Dee Part has to do with our plants and processes that must be 
p estab put back into peacetime production. Part is the bigger pol 
are the 
i ie icy-making job for chemical industry as a whole and the role 
to Dec it is to play in both regional and national economy. 

In this period of introspection and self-appraisal we must 
nt inte get down to the fundamentals on which our industries are 
e maxi based. Most elemental of these are the raw materials that, 
e prices together with other economic and technical considerations, 
on the determine plant location and scale of operations. In chemi- 
res Ex cal industries that famous trinity of sources — mine, farm 
p81 for and forest — immediately suggest a study of our vast mid- 
he fig western empire, particularly those fourteen states that lie 
a west of the Alleghanies, east of the Rockies and north of 
a Tennessee. In them is to be found more than half of the 
» 100th nation’s war production. Their plants formerly accounted 

North @ er a third of the output of the process industries. Some- 
a, and where between the two is the goal toward which this area 
higher is reaching in its plans for reconstruction. 
shipped This Chemical Exposition issue of Chem. & Met. has 


been planned to help in this review of fundamentals. A 
series of charts picture the broader outlines of our de- 


sets 4 

sin Cor 

to the \ 


FROM MINE, FARM AND FOREST 


— Tomorrow's Industries 
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pendence upon the products of mine, farm and forest. Then 
follow four unique articles. In the first of these George 
E. P. Smith, Jr. and Henry F. Palmer of the Firestone 
Tire and Rubber Co. show the broad relations of chemi- 
cal industry to seven basic raw materials. Later in this 
issue they discuss the factors affecting the further growth 
and development of this important field. Our second 
article is from Orville E. May, the young and brilliant suc- 
cessor in the eminent position in the Department of Agri- 
culture once held by Drs. Wiley, Alsberg, Browne, Knight 


and Skinner. Dr. May's close association with agricultural 


research following his success in organizing and directing 
the Regional Research Laboratory at Peoria, well qualifies 
him to appraise and interpret scientific and technological 
developments in the utilization of farm products. Third in 
the series is the contribution of John A. Hall of the U. S. 
Forest Service. In this war no American chemist or engineer 
has worked harder or more effectively in calling attention 
to wood as a chemical raw material. Largely through his 
personal efforts came the OPRD program of pilot-plant 
and large-scale development of wood hydrolysis as an “in- 
surance” source of ethyl alcohol. His great concern now is 
for an integrated chemical engineering industry based on 
the abundant wastes of the forest. 

Finally, Paul D. V. Manning, vice-president in charge 
of research for International Minerals & Chemical Cor- 
poration shows the intimate inter-relations of the mineral 
and chemical industries, with particular reference to the 
Middle West. This, in a sense, helps to round out a re- 
fresher course in chemical engineering economics prepara- 
tory to your personal participation in the exposition and 
meetings in the Chicago Coliseum, Nov. 15 to 19. If you can 
spare the time from war work, be there and contribute your 
share in helping to build tomorrow’s industries. 
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CRUSHED LIMESTONE 


FERTILIZERS SUPERPHOSPHATE FERTILIZERS METALLURGICAL FLUX 
BAKING PHOSPHORIC ACID SULPHITE PULP 

GLASS FERRO PHOSPHORUS SUGAR 

SOAP FLUOSILICIC ACID FERTILIZER | 
MEDICINE ELEMENTAL PHOSPHORUS | 
METALS PHOSPHATES OF 
DYES Ca, Na, NH3, K. ete. HYDROFLUORIC ACID 

EXPLOSIVES ARTIFICIAL CRYOLITE LIME 

PRINTING ALUMINUM FLUORIDE 


& ORY ICE 

CALCIUM CARBIDE 

GLASS MAKING 

SILICA-BRICK MAKING 

INSECTICIDES, FUNGICIDES, 
DISINFECTANTS 

SODA PULP 

SULPHATE PULP 

PAPER FILLER (WHITING) 

LEATHER TANNING 

METALLURGY 

CAUSTIC SODA 

SUGAR REFINING 

BLEACHING 

ACETATE OF LIME 

MAGNESIA PRECIPITATION 

WATER PURIFICATION 

WATER SOFTENING 

CYANAMIDE 

PAINTS 

PETROLEUM REFINING 


REFRIGERATORY MEDIUMS 


Estimated Percentage 
1943 Used in 
Process Industries 


CEMENT 


Domestic Production 
PORTLAND CEMENT 


Raw Moterials 


POTASH 1,428,840 tons 88 LOW HEAT CEMENT 
PHOSPHATE ROCK 5,369,967 long tons 90 CORROSION-RESISTANT 
FLUORSPAR 406,016 tons 36 CEMENT 

BARITE 429,298 tons 67 

SALT 15,214,152 tons 76 

COAL 589,000,000 tons 16 

PETROLEUM 1,503,000,000 bbi. 95 

SULPHUR 2,538,786 long tons 78 

LIME 6,596,615 tons 37 
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BARIUM CHEMICALS AMMONIA-SODA 


BLANC FIXE GLASS 
(pptd. BaSO,.) CHLORINE 
BARIUM CARBONATE BLEACHES 
CHLORATES 


BARIUM CHLORIDE 
BARIUM DIOXIDE 
BARIUM SULPHIDE 


HIGH OCTANE GASOLINE 
SMOKELESS POWDER 
EXPLOSIVES 

ANTIFREEZE AGENTS 
WATER PURIFICATION 


LITHOPONE TEXTILE PROCESSING 
PAINTS DYES 
ENAMELS ORGANIC CHEMICALS 
LACQUERS FOOD PROCESSING 


FLOOR COVERINGS 
TEXTILES 


GROUND BARITE 
GLASS MAKING 
PAINTS 


COAL OIL & COAL TAR 


NITRODIPHENYLS 
RUBBER ANTIOXIDANTS 
EXPLOSIVES (TNT) 


PIPERIDINE 
RUBBER ACCELERATORS 
SYNTHETIC RUBBERS 


PLASTICS RESINS 
MOTH PREVENTIVE SACCHARIN 
DYES PICRIC ACID 
q SULFANILAMIDE NYLON 
' PHARMACEUTICALS ANTISEPTICS 
BENZENE GERMICIDES 
SULPHONIC ACID ADHESIVES 


WETTING AGENTS SALICYLIC ACID 


PLASTICIZERS 


AMMONIA 
DYES FERTILIZERS 
EXPLOSIVES 
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GAS 
NITROMETHANE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
CHLOROFORM 


CARBON TETRACHLORIDE 


PLASTICS 
PLASTICIZERS 
SYNTHETIC RUBBER 
WETTING AGENTS 
RUBBER CHEMICALS 
EXPLOSIVES 
NITROETHANE 
SOLVENTS 
COOLING LIQUID 
ANTIFREEZE 
POLISHES, WAXES 
ETHYLAMINE 
TETRAETHYL LEAD 
AIR DISINFECTANT 


HIGH OCTANE GASOLINE 


GLYCERIN 
ISOPROPYLAMINE 
BUTYLAMINES 


COKE 
EXPLOSIVES 
PLASTICS 
FORMIC ACID 
SYNTHETIC 
EDIBLE OILS 
GASOLINE 
LUBRICATING OIL 
SOAP 
SYNTHETIC RUBBER 
PLASTICIZERS 
RUBBER ACCELERATORS 
WETTING AGENTS 
ADHESIVES 
ACETIC ACID 


CARBON TETRACHLORIDE | 
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GASOLINE 
CHLOROPENTENES 
AMYL MERCAPTAN 
RESINS 
AMYLAMINES 
SOLVENTS 
PLASTICIZERS 
AMYL ACETATE 
SYNTHETIC RUBBER 
PLASTICS 
DYES 
RUBBER ACCELERATORS 
SULFANILAMIDE 
PHARMACEUTICALS 
BENZENE 
SULPHONIC ACID 
WETTING AGENTS 
NITRODIPHENYLS 
RUBBER ANTIOXIDANTS 
EXPLOSIVES (TNT) 
SACCHARIN 
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HOGS, SHEEP, 
BEEF CATTLE 


CORN MEAL 


CORN GLUTEN MEAL 


PLASTICS SOAP 
ADHESIVES GLYCERIN 
EDIBLE 


PHARMACEUTICALS 


HOOFS, HORNS, & BONES 


GELATIN 
ADHESIVES 

LA 
GREASE 
TANKAGE 


MEAL 


EDIBLE CORN ANHYDROUS SUGAR 
STARCH CEREAL SUGAR FATS 

TEXTILES BREWING EDIBLE FATS 

PAPER RAYON FATTY ACIDS 

LAUNDRY LACTIC ACID SOAPS WHOLE MILK 

CONFECTIONERY PHARMACEUTICALS GLYCERIN EVAPORATED MILK 

EXPLOSIVES BEVERAGES CULTURED BUTTERMILK 
HYDROL PROCESSED CHEESE 
TANNING RENNET CASEIN 
ALCOHOL AND PLASTICS 
FERMENTATION BLOOD & OFFAL PHARMACEUTICALS 

PRODUCTS DRIED BLOOD ADHESIVES 
FERTILIZER SIZES 


ADHESIVES 


DEXTRINS SYRUPS 


TEXTILES CONFECTIONERY 

FOUNDRY WORK TABLE SYRUPS 

PAPER BREWING 

ADHESIVES TEXTILES HIDES 
COLORS LEATHER LEATHER 


FIREWORKS PHARMACEUTICALS LEATHER PRODUCTS 
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CEREAL-GRAINS 


CHEMICAL 


FOUNDRY CORE Olt CELLULOSE 
LUBRICANT RAYON 
PAINT, VARNISH, PAPER 
(0, ORY ICE GLUTEN ENAMEL & EXPLOSIVES 
MONO-SODIUM LACQUER LACQUERS & DOPES 
GLUTAMATE CELLULOID SOAP PLASTICS 
STARCH SUBSTITUTES GLYCERIN PHOTOGRAPHIC FILM 
GLUCOSE FERTILIZER WATERPROOFING TRANSPARENT 


WRAPPING MATERIAL 

CELLULOSE-COATED 
FIBERS 

HYDROGENATED OILS 

SOAPS 

GLYCERIN 

PLASTICS 


SYRUPS 
BUTYLENE GLYCOL FURFURAL 


INSECTICIDE VEHICLE 
RUBBER SUBSTITUTES 
LIGHTING 

FOOD PRODUCTS 
HYDROGENATED 


PLASTICS 

WATER PAINTS 

FOUNDRY 
CORE BINDER 


GLYCERIN 
cimmic ACID 


DRIED BEAN 
PAINTS 

PAPER SIZE 
TEXTILE DRESSING 
WATERPROOFING 
RUBBER 


HYDROGENATED OILS 
SOAPS 


1943 Estimated Percentage GLYCERIN 
Farm Products Production Used in PLASTICS 
Process Industrie 
CORN 3,076,159,000 bu. 12 
WHEAT 836,298,000 * 5 
RYE 57,673,000 “ 10 
BARLEY 322,187,000 * 20 
FLAXSEED 52,008,000 * 95 
RICE 70,025,000 * 3 
SORGHUMS 103,168,000 5 
SOYBEANS 195,762,000 “ 90 
COTTON LINTERS 1,168,000 bales 90 
COTTONSEED 5,390,000 tons 80 
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BYPRODUCTS 


ADHESIVES 
BOILER COMPOUND 
FOUNDRY CORE 
BINDER 
CYMENE 
DYES 
ETHYL ALCOHOL 
FATTY ACIDS 
FEEDING YEAST 
FERTILIZERS 
MORDANTS 


PAINT AND VARNISH 


REMOVER 
PLASTICS 
ROAD BINDER 
TANNINS 
VANILLIN 


BYPRODUCTS 


ACETIC ACID 
ACETONE 
DIMETHYL SULPHIDE 
FATTY ACIDS 
METHYL ALCOHOL 
OXALIC ACID 

PINE 

ROSIN SOAP 
TURPENTINE 


DISSOLVED 
CELLULOSE 
PRODUCTS 


CELLOPHANE 

LACQUERS 

NITRATED PRODUCTS 
(EXPLOSIVES, ETC.) 

PHOTOGRAPHIC FILM 

PLASTICS 

RAYON — 
VISCOSE-ACETATE 
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PAPER 
MANUFACTURE 


ABSORBENT PAPER 
BAG PAPER 

BOOK PAPER 
BRISTOLS 

BUILDING PAPERS 
CATALOG 
CONTAINER BOARD 
COVER PAPER 

FINE PAPER 
GLASSINE PAPER 
GREASEPROOF PAPER 
HANGING 
MANIFOLD 
MANILA 
NEWSPRINT 
PARCHMENT 
POSTER 

PRINTING 
SANITARY PAPERS 


SPECIAL INDUSTRY PAPER 


TEXT PAPER 

THIN PAPER — 
CIGARETTE, ETC. 

TISSUE PAPER 

WRAPPING PAPER 

WRITING PAPER 


SODA PROCESS 


PAPER 
CONVERSION 


ABRASIVES 
ARTIFICIAL LEATHER 
BAGS 

BINDERS 

BOTTLE CAPS 
BOTTLES 

BOXES 

CANS 

CARBON PAPER 
CARTONS 

COATED PAPERS 
CONFETTI 

COVERS 

DIAPERS 

DISHES, SPOONS, ETC. 
EGG CASE FILLERS 
ENVELOPES 

FACIAL TISSUES 
FLOWER POTS 
GUMMED PRODUCTS 
LAUNDRY CRATE LINER 
MAILING TUBES 

PAPERS 
PATTERNS 


BYPRODUCTS 


ACETIC ACID 

ACETONE 

METHYL ALCOHOL 

OXALIC ACID 

PLASTICS 

PURE CALCIUM 
CARBONATE 


PERSONAL 
CORRESPONDENCE 
PHOTO MOUNTS 
RESIN LAMINATES 
ROLLS 
RUGS 
SHELL CASINGS 
STENCILS 
TOILET PAPER 
TOWELS 
TRANSPARENTS 
TWINE 
WATERPROOF PAPE 
WAXED PAPER 
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PULPWOOD 
WOOD PULP MANUFACTURE 4 
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PLAINS 


CALIFORNIA‘ 


SOUTH? 
ROCKY MOUNTAIN 


WOOD FLOUR 


BOWLING BALLS 
COMPOSITION FLOORING 
EXPLOSIVES 

FIBER BOARD 

LINOLEUM 

PHONOGRAPH RECORDS 
WALLPAPER 


EXTRACTIVES 


DYE (OSAGE ORANGE) 
GALACTAN (LARCH) 
TANNIN (CHESTNUT) 


. BOLTS, LIMBS, 
or STUMPS 


DUCTS 


LCOHO 
cid 


SOFTWOOD 
DISTILLATION 
& EXTRACTION 


F.P.L. ACID METHOD 
F.P.L. ANILINE METHOD 
MASON PROCESS 


HARDWOOD 
DISTILLATION 


BERGIUS PROCESS 
F.P.L. PROCESS 
NORTHWOOD PROCESS 


CIUM 
NATE 


CEDAR SCHAEFFER PROCESS NORTHWOOD PROCESS 
ACETIC ANHYDRIDE CHARCOAL SCHOLLER PROCESS SCHORGER PROCESS 
ACETONE DIPENTENE 
INDENCE ACETONE HEPTANE PLASTIC MOLDING 
NTS CHARCOAL PINE OIL ACETIC ACID POWDER & SHEETS 
‘ATES COLUMBIAN SPIRITS PINE TAR BAKING YEAST 
FORMALDEHYDE PITCH BUTADIENE ASH TRAYS 
METHYL ACETATE ROSIN CARBOLIC ACID BATTERY BOXES 
GS METHYLATED SPIRITS TAR OILS CARBONIC ACID DISHES 
PITCH TURPENTINE ETHYL ALCOHOL ELECTRIC APPLIANCES 
7 SODIUM ACETATE FEEDING YEAST HANDLES 
METHANOL FURFURAL HARD BOARD FOR 
TS WOOD CREOSOTE GLYCERIN CONSTRUCTION 
WOOD TAR LIGNIN POWDER LAMINATES 
F PAPER SUGARS TELEPHONES 
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RAW MATERIALS 


Basic Seven of the Chemical Industry 


The chemical industry can be lik- 
ened to a series of inverted cones 
resting on their apices, all with al- 
titudes stretching upward toward 
infinity. The points of rest are the 
basic raw materials, strikingly 
few in number: salt,sulphur,com- 
ponents of the atmosphere, water, 
limestone, petroleum and coal. 
The altitudes are a function of the 
research imagination, engineering 
ingenuity and managerial initia- 
tive of each industry cone.— Editors 


TARTING with any one of the basic 
~ raw materials, an ingenious chemi- 
cal manufacturer can make several 
primary products and from these a 
dozen or more secondary products of 
commerce. By further chemical reac- 
tions, hundreds or more of tertiary and 
higher reaction products and byprod- 
ducts can be synthesized. Thus have 
new chemical industries been created, 
thus still more will be created at an 
ever-increasing tempo. The end is no- 
where in sight, for only within com- 
paratively recent years, principally since 
the mass emergence of industrial or- 
ganics, has the industry boldly trod into 
that vast domain of tertiary derivatives. 

All this from less than a dozen basic 
raw materials produced by the mines 
and fields and forests of the land—min- 
eral ores, salts from brines, sulphur, 
components of the atmosphere, coal, 
water, limestone, petroleum and natural 
gas, selected products from living plants 
and animals. 


BASIC SEVEN 


Salt is one of the backbone raw mate- 
rials of the heavy chemical industry, the 
source of such primary products as 
caustic soda, chlorine, hydrogen, metal- 
lic sodium and muriatic acid. Now the 
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ocean, for countless ages a collector of 
chemical salts, is being forced to give 
up in quantity bromine and magnesium 
as well as salt 

Free sulphur occurs as one of the 
Texas and 
Louisiana area as a bed 500-1000 ft. be 
low the earth's surface. Sulphuric acid, 
most important of the sulphur deriva 
tives, is basic to the chemical industry 
and its production has been said to be 
the bellwether of all industry. Lime 
stone, of course, is necessary for calcium 
carbide which fathers a multitude of 
products, grand-products and great 
grand products on the organics side of 
the chemical family. 

Another basic raw material in the 
chemical industry is air, the constituents 
of which are separated by fractional 
distillation. Tremendous quantities of 
air are processed annually and _ this 
business has become a profitable part 
of the chemical industry. Within the 
past two decades, nitrogen of the air 
has become the source of most of our 
vital ammonia, nitric acid and nitrogen 
fertilizers, products as essential during 
peace as during war. 

So far, our discussion has been limited 
to inorganic raw materials and com- 
pounds. Yet there are over 300,000 
organic compounds now known as com- 
pared to only about 90,000 compounds 
of all the other elements put together. 
And still the known number of organics 
is growing at a tremendous rate, each a 
potential tertiary chemical commodity 
of commerce. 

Raw materials for the organic chem- 
icals industry are derived principally 
from coal, natural gas and petroleum. 
Some, however, have their origin in 
sugar, cellulose, lignin, starch, protein, 
plant and animal fats and waxes. 

Byproduct coke and coal-tar produc- 
tion rose toan all-time record high in this 
country in 1943. Of the byproducts, the 
largest increases were made in the pro- 
dyction of benzol, toluol, naphthalene, 
phenol and cresols, pyridine, quinoline, 
and various derivatives of these. Benzol 
was converted to phenol synthetically 


unique resources of the 


Firestone Tire & Rubber Co., Akron, Ohio 


in huge Coaltar benzol 


toluol and phenolic compounds have 


quantities. 


now been supplemented very extensive 
ly by the same products derived from 
petroleum 

Benzol and naphthalene are oxidized 
to produce great quantities of male 
anhydride phthalic 
These, in turn, are used to produce 


and anhydride 


plasticizers, textile treating agents 
alkyd synthetic resins for coatings, and 
a host of other specialty products 

Benzol, toluol, and naphthalene ar 
the raw materials for the preparatior 
ol most of our synthetic dyes. Coal-tar 
products are also the major raw mate 
rials for preparation of pharmaceuticals 
such as aspirin and acetophenetidis 
from phenol; salfanilamide and all its 
derivatives from aniline, and the ant 
malarial, atabrin 

There has recently been a greatly in 
creased demand for products from coke 
carbide, methanol 
formaldehyde, 

acid, 
and the vinyls which go 
into plastics and neoprene synthetic 
rubber. Many of our organic “heavies 
fall into this category of coke-carbide 
derivatives. 


and calcium and 


higher alcohols, aceti 


anhydride, acetic acetaldehyde 


derivatives, 


PETROCHEMICALS 


Petroleum and natural gas are actual 
ly just coming into their own as raW¥ 
materials for chemicals. In fact, this 
swing toward the large-scale use a 
petroleum and natural gas for the syn 
thesis of commercial organic chemical 
is the outstanding recent trend in the 
industry. 

During the last decade and especially 
in the last five years, the petroleum in 
dustry has developed methods for re 
acting raw materials and separating the 
products into relatively pure com 
pounds. These form the basis of a great 
deal of our fighting strength as well 
of our future peacetime stability 
Whereas products from some othet 
natural sources have proved difficult 
expand in the present emergency, the 
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chemical utilization of petroleum and 
natural gas has opened the way to a 
tremendous produc tion of basic organic 
chemicals considered impossible a few 
years ago. 

Liquid fuel for airplanes and tanks 
now consists of a definite blend of re 
latively pure synthetic organic chem 
icals prepared from petroleum: 2, 2, 
{trimethylpentane, tsopentane and ne 
hexane, together with small amounts 
of tetraethyl lead and ethylene dibro 
mide. Production of this fuel has been 
expanded at a tremendous rate. 

Although liquid fuel probably will 
continue to be the main volume prod 
uct of the petroleum industry, the pro 
duction of certain petroleum-derived 
chemicals has already reached large pro 
portions and great value in our econ 
my. These products include formal 
dehyde and pentaerythritol from me 
thane; alcohol, ethylene oxide, ethyl 
hloride, the ethanolamines, glycol, 
swrene, and acrylonitrile from ethylene: 
wtadiene trom alcohol from 
wtenes; isopropyl alcohol, acetone, 
lvl alcohol and glycerin from propy 
ene; butvl and amyl alcohols from 
utviene and amylenes 

It has been found possible to cyclicize 
the straight chain compounds of pe 
troleum, particularly hexane and hep 
lane, to form cyclic compounds such as 
benzol and toluol whose sole source 
formerly was byproduct coal tar. This 
s fortunate, for the military demands 
lor toluol for I.N.T. have exceeded 
mything dreamed of 10 years ago. 

Phenol and creosols derived naturally 
from coal tar would have been but a 
lop in the bucket compared to the 
present demand for these chemicals for 
plasucs. However, benzol from coal tar 
wupplemented by that from petroleum, 
has been converted in tremendous 
juantities by an oxidation process into 
phenol. In 1943, the production of syn 
theuc phenol was estimated to have 
been more than 20 percent over the 
total synthetic and natural production 
lor 1942. This has been supplemented 
also by considerable synthetic phenolic 
compounds produced directly from pe- 
troleum by new processes. 

Che plastics industry is an example 
ota held which has grown up and out 
ol organic chemicals derived from both 
coal tar and petroleum. As a direct re- 
sult of the necessitous demands for pro- 
duction of war products, it has emerged 
from an industry of many small uses to 
one of some very large uses. Production 
has grown almost overnight from a 
status of statistics in pounds to one of 
‘atistics in tons. 

Among the large-scale uses of resins 
may be listed that of certain types of 
phenol-formaldehyde and of urea-for- 
maldehyde materials as adhesives in 
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the production of plywood. This has 
proved to be very useful in the produc- 
tion of light airplanes, such as Britain's 
Mosquito bomber. In peacetime it will 
probably be useful for the production 
of boats, furniture, housing units, and 
a thousand and one other uses besides 


the production of airplanes. 

Nylon, also based on phenol as an 
intermediate, is now used in the pro 
duction of parachutes and of strong but 
light ropes and tackle of all kinds. 
Nylon can be used as a molded plastic; 
increased use is expected along these 
lines after the war. Production of nylon 
is now probably equal to the originally 
projected 20 million pounds per year. 

Vinvl resins derived from calcium 
carbide and acetylene have expanded 
tremendously in all sorts of uses. Pro 
duction of the vinyl chloride-vinyl 
acetate Copolymers approached 50 mil 
lion pounds a year. Besides these, other 
vinyl resins made on a large scale in 
clude polvvinyl alcohol and polyvinyl! 
butvral, production of which — has 
doubled since 1941 and then doubled 
again 

Polyvinylidene chloride is a relatively 
new and promising plastic derived from 
ethylene and chlorine. It produces a 
very strong and weather-resistant fiber 
for use in screens, tents for the tropics 
and upholstery for furniture. 


CHEMURGIC PRODUCTS 


Chemurgy has received considerable 
impetus from the establishment of four 
Regional Research Laboratories of the 
U.S. Department of Agriculture. In the 
last few years these laboratories have 
developed processes for methylacrylate 
resins from lactic acid, butadiene from 
corn, natural rubber from numerous 
shrubs, and a rubber substitute known 
as norepol from soybean oil and glycol. 

The fermentation industry, probably 
the world’s oldest chemical industry, 
is still going strong. Recently it has 
been coverted in this country from the 
production of whiskey to the produc- 
tion of industrial alcohols. After the 
emergency it may be expected that the 
fermentation industry will swing back 
to whiskey production, partly because 
of the demand but also because indus- 
trial alcohol from other than grain is 
cheaper. Alcohol from ethylene can also 
compete successfully with alcohol from 
cheap byproduct molasses. 

Other chemurgical industries include 
those built on edible fats from vegetable 
oils and the production of soap and 
glycerin. These processes have not 
changed much in 150 years except for 
the addition of hydrogen to cottonseed 
oil to give an edible cooking fat and 
the withdrawal of the elements of water 
from a molecule of castor oil to give 


synthetic drying oils for the replace- 
ment of tung and linseed oils in paints 
and varnishes. 

Many products have been developed 
recently from the rosin and turpentine 
obtained from pine forests in the South. 
Development of a chemical process for 
making satisfactory pulp from Southern 
pines has created a typical chemurgical 
industry. This process should slow down 
the rapid conversion of the continent's 
spruce forests into paper pulp. 


BUT... 


Chemurgical industries, however, or- 
dinarily require expensive human labor 
to grow crops, to plant, tap and take 
care of trees, even to lumber them. 
Where the same material can be pro- 
duced from petroleum or natural gas 
or other available natural resources as 
well as trom farm or forest products, 
the use of petroleum or natural gas or 
coal tar has usually proved in the end 
to be more economical. Examples flash 
up immediately: indigo and other syn- 
thetic dyes from aniline, ethyl alcohol 
from ethylene, butadiene from either 
butylene or ethylene alcohol, nylon 
from coal tar and petroleum raw ma- 
terials. Even soap is meeting increased 
competition from synthetic detergents. 

Where the products of chemical op- 
erations have come into competition 
with natural products, the synthetic 
chemicals usually have enjoyed the fol- 
lowing advantages: (1) constant 
quality which tends to improve; (2) a 
stable price which tends to decline; (3) 
unique chemical and physical prop- 
erties not available in natural products. 

Although usually higher priced to 
start with, the synthetic materials in 
nearly every instance have won accep- 
tance. As quantity production increased, 
costs have been lowered until the 
natural product could be undersold 
even under the most favorable cir- 
cumstances. 

We may actually be in the process 
of proving this very point in the case 
of synthetic versus natural rubber—but 
much more rapidly on account of the 
war than would otherwise be the case. 
The only factor which seems to keep 
natural rubber in the picture is that of 
extremely cheap labor in the Far East. 
With the general advance in standards 
of living expected in that area after the 
war, this kind of labor may be expected 
gradually to disappear. Natural rubber 
will be produced, but more efficiently 
and at a higher cost. The expected trend 
will be to use it nearer to the producing 
areas. 

This picture for the production of 
chemicals, especially of organic chem- 
icals from coal and petroleum, is very 
bright indeed. 


101 


> 
“fi, 
ere 
om 
— 
i 
cult to 
y the 
| 
: 


ORVILLE E. MAY 
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FARM PRODUCTS 


Ther Utilization as Industrial Raw 


Coming as a boon to both agriculture and industry, new technologi- 
cal developments in chemurgy portend greatly expanded industrial 
utilization of raw materials from American farms. Many products 


are now usable in industry as the result of extensive research in the 


past decade. New industrial markets thus opened to farmers suggest 


a more stable rural economy with less likelihood that bumper crops 


will be dissolved in ruinous prices.— Fditors 


ig agricultural products 


is a truly basic industry; it has always 
been and will continue to be one ol 
the most important industrial activities 
of man. Productivity of the farms of 
this country is enormous, and with in- 
telligent management of our soil and 
with fruitful 
can harvest huge crops indefinitely. 
But this very productivity has itself 


continued research we 


raised a serious problem, the problem 
of surplus. During the war years large 
demands for food, feed, and fiber have 
erased most surpluses, but with the 
coming of peace we may look forward 
to the reappearance of huge amounts 
of unwanted farm products. Past ex 
perience shows that overabundance is 
most likely to arise in cotton, tobacco, 
cereals (particularly corn and wheat) , 


Checking operation of pilot plant for recovering starch from grains 


fruits, vegetables, and oil seeds. All 


these and many others are on hand 


sufhcient quantity to serve as signify 


sources of industrial raw materials alte 


all the normal food, feed, and fib 
requirements have been met. Furt! 
more, more than 200 niillion tons 


fibrous residues accumulate annually 
normal byproducts of agriculture; wl 
some of this large tonnage might pr 
fiuably be returned to the soil, mu 
of it is potentially available for ind 
trial use. It is the purpose of this 
cussion to evaluate those technolog 
developments which may relieve 
surplus situation by making profital 
the industrial utilization of some 
these materials 


Notable advances have been mad 


if 
the technology of farm product util 

tion during the past 30 years, and par 
cularly during the last 10 vears. Ma 
industries are in operation today as t 
direct result of research achievemer 
Pextiles, starch and its derived product 
paints, varnishes, ethanol, acetone 

ganic acids, leather goods, plastics, a 
hesives, industrial oils, detergents, fw 
fural and many other products ha 
long taken millions of tons of farm pr 


More recently, indw 


ducts annually 
tries have grown out of improved pro 
esses for making these old products a! 
entirely new processes for making brat 
new products. Some of these include 
improved detergents, crystalline dex 
trose, furfural, new fatty acid deriva 
tives, soybean and casein fibers, and new 
fermentation products such as butanol 
acetone, fumeric, and citric acids. 

Laboratories directed by industn 
government, and the universities of the 
country have conducted the researd 
which has fathered these agriculturé 
offspring. In general, research has ce? 
tered about four phases of the problem 

(1) Increasing fundamental know 
edge of the chemical and physical prop 
erties of important constituents of agm 
cultural raw materials. 

(2) Developing new fermentation 
and improving fermentation methods 
already in use. 
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ERIN 


(3) Processing oil seeds, cereal grains, 


and tubers. 

(4) Developing chemical engineering 
processes involved in these and other 
operations 

Specifi developments with respect to 
a number of agricultural and industrial 
materials is detailed in the progress 
report which follows 

Within the past 10 years much valu 
able information has been accumulated 
m the structure of starch. This is be 
ginning to lead to a better understand 
ing of the behavior and properties of 
this important industrial material. One 
of the most significant advances in the 
field ol been the definite 


establishment of 


starch has 
the existence of two 
major fractions in most of our Common 
ly occurring starches. This delineation 
has been made possible by the develop 
ment and perfection of improved meth 
ods of fractionation. It is now believed 
that one ol these fractions, amylose, ts 
made up of linear unbranched chains 
while the other fraction, amylopectin 
by reason of its behavior is thought to 
consist either of highly branched or 
folded or corpuscular chains. From con 
sideration of the structure of these two 
starch fractions, it would appear that 
the amylose fraction, for example, 
should be capable of forming fibers and 
hlms 


case with the amy lopectin traction. This 


whereas this should not be the 


has been borne out quite recently by 
experimental work which demonstrated 
that amylose acetate is capable of being 
spun into fibers and of forming strong 
films. Furthermore, some of the dif 
ferences in the gel characteristics of 
starches can now be explained on the 
basis of their amylose and amylopectin 
components. Methods of analysis have 
been developed for the determination 
of the relative quantities of these two 
fractions present in any starch. These 
new concepts of starch structure, result- 
ing from the successful fractionation of 
various starches, are opening up an 
entirely new field in the chemistry of 
starch and should lead to very fruitful 
practical applications in the industrial 
use of starch and its derived products. 

Because of the shortage of tapioca 
starch resulting from the cutting off of 
imports from the Dutch East Indies, 
waxy or glutinous corn and sorghum 
starches have been developed as com- 
mercial products over the past two 
years. Approximately 15,000 acres of 
waxy corn have been planted under 
contract during this last year and will 
be processed into glutinous starch for 
special industrial uses. Considerable 
quantities of glutinous sorghum starches 
are also expected to be produced for 
special uses in the food field. The glu- 
“nous starches represent an entirely 
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new development and one which will 
be very interesting to watch. 

Another significant innovation in the 
starch industry during the past year 
has been the large-scale industrial ap- 
plication of methods developed through 
a decade of research for the production 
of starch from sweet potatoes. A larger 
plant, capable of producing approxi 
mately 50 million Ib. of sweet potato 
starch per year is now in the process 
of erection 

The use of wheat for the production 
of starch and glucose syrup has been 
another development of the past two 
vears. New been per 
fected to process either the whole wheat 
kernel or granular wheat flour by re 
latively simple means which give ex- 


methods have 


cellent yields of starch and byproduct 
gluten. It is understood that all current 
wheat starch production by the new 
processes is being utilized for hydrolysis 
to glucose syrups, while the gluten is 
used to make sodium glutamate. 
Much progress is also being made in 
and Con 
siderable information is now available 


the chemistry of fats oils. 
on the composition of the glycerines 
present in many of our common fats 
and oils. In addition, better unde 
standing and control has been gained 
ethylenic 
linkages present in the unsaturated fat 
ty acids. Research now under way in a 
number of laboratories should make it 
possible to develop controlled reactions 


of reactions involving the 


whereby maximum use might be made 
of the polymerization characteristics of 


unsaturated glycerides thus leading to 
improved paints and varnishes. 

\ number of new fatty acid deriva- 
tives are now in commercial produc- 
tion, and more may be expected because 
of our better knowledge of the che- 
mistry of long-chain fatty acids. 

One of the more significant develop- 
ments, particularly in the chemical en- 
gineering aspects of fats and oils proc- 
essing, is the improvement of liquid- 
liquid extraction procedures whereby 
the glycerides of vegetable oils may be 
separated into two components, one 
more highly saturated and one more 
highly unsaturated than the original 
oil, These same techniques may be ap- 
plied to methyl esters of the fatty acids 
present in any given oil and result in 
fractions suitable, on the one 
hand, for utilization in fields involving 
polymerization processes, and on the 
other hand, for use in the edible oil or 
other fields where more saturated fatty 
acids are desired. This development 
should make possible a more economic 
utilization of fats and oils in more 
widely diversified fields. 

The application to fats and oils of a 
number of concepts of high-polymer 
chemistry has been fruitful of 
practical results and should prove more 
so as time goes on. Thus processes have 
been developed for the dimerization of 
linoleic and linolenic acids and the 
polymerization of their ethylene glycol, 
ethylene diamine and other difunc- 
tional derivatives to end products hav- 
ing interesting application in the broad 
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helds of elastomers, coatings and plastics. 

Considerable research is under way on 
the development of new and improved 
fibers from some of our more common 
proteins such as those deriy ed from soy 
beans, peanuts, milk and corn. While 
our knowledge of the physical and 
chemical structure of proteins is slowly 
being through basic re 
search, it is still too scanty to permit a 
rational approach to the problems in 
volved in producing high-quality fibers 
However re 


deve loped 


from plentiful proteins 
search in a number of laboratories ts 
making important progress toward ef 
fecting practical improvements in the 
preparation of raw material, in spin 
ning procedures, and in orientating and 
hardening the finished fibers 

The past 10 years have witnessed the 
development of commercial production 
of soybean protein, and this material 
is finding increasing use in the adhesive 
and coating fields. Research under way 
on the protein ad 
hesives and coatings should lead to more 


improvement ol 


extensive uses for this type of material 

Over the past 30 years, important 
advances have been made in the field 
of industrial fermentations. Basic in 
vestigations over a period of years in 
a few laboratories in this country laid 
the groundwork for the 
tacular development of the industrial 


recent spec 


production of penicillin by mold fer 
mentation. The penicillin development 
has stimulated a wide interest in the 
use of micro-organisms as agents tor 
the production of complex organic com 
pounds from agricultural raw materials 

The strategic importance of ethyl 
alcohol in the present war, particularly 
as it relates to the production of buta 
diene for the synthetic rubber industry, 
has brought this important industrial 
organic chemical very much to the fore. 
At the present time, more than 50 per 
cent of all butadiene being used in the 
synthetic rubber 
from alcohol, 90 percent of which, in 
turn, is produced from agricultural 
materials. Because of feeding require 
ments for the bumper corn crops of 
recent years, it has been necessary for 
the alcohol industry to turn to a variety 
including wheat, 


potatoes to 


program is derived 


of raw materials, 
grain sorghum, rye and 
satisly the huge demand for alcohol. 
In addition to using a multitude of 
raw materials, the industry also has had 
to revert to distilleries ranging from 
those which are large, modern and well 
equipped to those which are small and 
comparatively inefhcient. All this va 
riety has meant headaches during the 
past few years, but the experience 
gained should prove invaluable as time 
goes on. Operating data now on hand 
have already led to improvement of 


One of the new traffic paints 
using soybean oil goes through 
a three-roller paint mill 


involved in) grain 


certain ope rations 


cooking, malting, and byproduct feed 
recovery. Also, it should now be possible 
to estimate closely the costs of produc 
ing alcohol under any conditions 
Production of butylene glycol by tet 
mentation of various carbohydrate ma 
terials has not come into commercial 
operation during the war, but complete 
been accumulated on all 


data have 


aspects of the including ex 
haustive pilot plant runs 


Lactic acid has received 


css, 


increasing 
attention over the 
starting material tor industrial organic 
chemical synthesis. Important advances 
have been made in two directions: first, 
in the economic recovery of this acid, 
its salts and its esters from dilute fer 


past Vcars as a 


mentation liquors; and second, in the 
conversion of lactic acid derivatives to 
acrylic acid esters. Considerable infor 
mation is now at hand with reference 
to the interesting properties of a wide 
number of elastomers and plastics, re- 
presenting copolymerization of acrylic 
acid derivacives with a variety of organic 
compounds. 

Laboratory and pilot plant studies 
have been completed on a process for 
the continuous saccharification of agri- 
cultural residue materials such as corn 
cobs, bagasse and cottonseed hulls. The 
novel feature of this process is that the 
dextrose and xylose solutions are recov- 
ered in two separate streams, each in 
the range of 10 to 15 percent concen. 
tration. Lignin is recovered as a by- 
product. Small pilot plant operation 
data indicate, for example, that three 
tons of corn cobs would yield approxi- 
mately 2,000 lb. of dextrose, 1,800 Ib. 
of xylose, and 1,000 lb. of lignin. It is 


expected that this process will be 
thoroughly evaluated,on a semi-works 
scale basis. It offers the possibility of 
cheap sugar solutions for solvents as 
well as furfural production. While it is 
not known whether the process could 
be applied to wood wastes, this pos 
sibility will not be overlooked parti 
cularly with reference to the hardwoods 
which contain appreciable quantities of 
pentosans. 

Intensive research programs are un 
der wav in a number of laboratories 
with the objective of improving cotton 
in all of its manifold uses. Breeding of 
improved varieties, development of one 
variety 
harvesting and ginning operations, de 
information with 


communities, improvement. in 


velopment of basic 
respect to the physical and chemical 
properties of the fiber, improvement of 
textile machinery and processing op 
erations, investigation of new chemical 
treatments for cotton goods, develop 
ment of cotton tire cords with mucl 
improved performance characteristics 
all are directed toward increasing even 
further the utility of this 
largest cash crop. While cotton still ac 
counts for almost 70 percent of all of 


nation s 


the textile fibers used in the world to 
is receiving increasingly keen 
fibers. In 


dav, it 
competition from synthetic 
tensive research on the improved utili 
vation of cotton has been under way 
only in recent years. We are only be 
ginning to develop basic data on the 
strength, elasticity and other properties 
of cotton fiber and the relation of these 
properties to varieties and cultural 
methods as well as to specific end uses 
We may be sure that this information 
will have outstanding usefulness in im 
proving our current utilization of this 
important fiber and in the development 
of new uses. 

Industry looks to certain qualities in 
raw materials which it expects to use 
These include among others cost, avail 
ability and suitability for the purpose 
under consideration. If agricultural raw 
materials are to enter into industry in 
large volume, they must do so either 
because they are cheaper than other 
available raw materials or are superior 
to them. While chemical and engineer 
ing research such as that alluded to 
briefly in the preceding paragraphs 1s 
pointing the way for much improved 
and widely varying new uses for agri 
cultural products, economic factors such 
as the quality and quantity of raw ma 
terials, their suitability for processing, 
their competitive position relative to 
petroleum, natural gas, coal and other 
raw materials will be determining [ac 
tors in deciding whether such research 
results can be translated into commer 
cial processes and products. 
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A. HALL Forest Service 


WOO 


Raw Matertal 


In exploiting the raw material 
which exists so abundantly in our 
forests, it is unfortunate that even 
today more tons of wood are 
wasted than are finally trans- 
formed into lumber or pulp. While 
lumber and pulp will continue to 
be the major products of the for- 
est, the future prosperity of the 
industry depends upon the de- 
gree to which this extraordinary 
wastage can be transformed into 
the production of profitable chem- 
ical products. The possibilities of 
effecting this transformation are 
and Dr. Hall looks 


forward to the development of a 


enormous, 


' completely integrated industry 


» embracing all phases of forest 


utilization from the forest itself 
to the allied chemical and indus- 
trial plants.—Editors. 


N GROWING saw logs and converting 
.. to lumber, it is a painful fact 
that less than a third of the wood pro- 
duced ever gets to market as lumber. 
About a ton of wood per thousand 
board feet of lumber is left at the saw- 
mill as sawdust, slabs, and edgings, 
while about three tons are left in the 
woods as tops, limbs, broken and cull 
logs, cull trees, and non-commercial 
species. This wood is perfectly good 
chemical raw material. There is no de- 
terminable chemical difference between 
a piece of white pine top wood and a 
Clear piece of white pine lumber. But 
lumber carries the cost of transporting 
the log to the mill and making the saw- 
mill waste. Saw logs carry the cost of 
growing the wood left in the forest. This 
Waste wood at the mill is already col 
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Large lumbermill in Idaho with refuse burner in background burning up 
perfectly good chemical engineering raw material. Utilization of this wasted 
wood is the goal of an intensive research program now under way at the 
Forrest Products Laboratory in Madison, Wis. 


lected. Methods are being developed 
for the cheap collection of the forest 
waste. Cheap and abundant wood is the 
objective, with lumber continuing to 
carry most of the cost. 

Sawmill waste must be burned to get 
it out of the way. Forest waste cumbers 
the ground, interferes with growth and 
reproduction, and creates fire hazard. 
Its removal from the woods can actually 
carry some cost as an end in itself. Fur- 
thermore, balanced cutting of trees now 
unmerchantable as lumber in order to 
use the wood as a chemical will increase 
the yield of lumber quality wood. 

Hitherto, the lumber industry has 
been a one product industry. Likewise, 
the pulp industry has pretty consistently 
avoided any byproducts utilization. Yet 
it seems to be a reasonable probability 
that diversified wood utilization, taking 


the forest crop as it comes, using those 
portions of it for those uses to which 
they are best suited, might work better 
—i.e., lumber quality wood for lumber, 
pulpwood tor pulp, chemical wood for 
chemical uses. Carrying the principle 
still further, wood ought to be used as 
a base for a whole line of chemical 
goods, not for a single product. 

It follows that a chemical industry 
based on wood will have a greater 
chance of success if it is closely inte- 
grated with a complete forest products 
industry, including ownership of the 
basic resource, the forest itself. This 
principle is being recognized in numer- 
ous quarters, although there is still too 
much tendency toward narrow speciali- 
zation, especially in the pulp industry. 

The sulphite pulp industry has been 
compelled to be rather critical in its 
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selection of wood supply. As a result of 
high grade selection of species and qual 
ities, wood supply for sulfite mills is now 
inadequate in many instances and no 
immediate relief This is 


bound to force conversion of sulphite 


is in sight 


mills to pulping processes that are less 
critical of wood properties, and in turn, 
force the development of pulping tech 
niques that can supply high quality 
pulps from woods not hitherto used for 
such purposes. There is considerable 
promise that processes now in the de 
velopment stage will fill the bill 

Only about half of the wood coming 
to a sulphite mill emerges as pulp. The 
rest goes out as effluent, the solid con 
tent being about half lignin and half 
carbohydrate. Wartime developments 
give healthy promise of profitable con 
version of a major part of the carbo- 
hydrate content to various products of 
fermentation utilization of the 
lignin content in plastic and chemical 
manufacture is under way. At least one 
major factor in the industry is planning 
postwar 
sulphite procedure, with utilization of 
the carbohydrate content of the liquor 
by fermentation, and recovery of the 
fuel values in the lignin as power. This 
particular industry needs the power in 
the rest of its rather well integrated 
layout. It will solve ats stream pollution 
problem and part of its power problem 
by the conversion. 

The Kraft industry, thus far, has 
shown little development of the differ- 
entiated wood utilization, preferring to 
operate on a short pine growth rotation 


Some 


conversion to magnesia-base 
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for exclusive pulp production, with very 
little byproduct recovery. It seems prob- 
able that, as time goes on, the profitable 
integration of pulp wood production 
with sawtimber, poles, piling, and naval 
stores will become apparent. A nar 
rower margin of profit on kraft pulp 
will eventually force this development 
and recovery of the turpentine, rosin, 
and fatty acids that are byproducts. 

Important wartime developments 
have shown new ways of utilizing lignin 
from the alkaline pulping processes in 
the production of lignin-filled com- 
pressed paper goods with rather re- 
miarkable properties. This may develop 
into an outlet for large tonnages of re- 
covered alkali lignin 

New pulping processes, such as the 
semi-chemical processes and the “holo- 
cellulose” process of the Forest Prod- 
ucts Laboratory at Madison, offer prom- 
ise as sources of cheap pulp from a 
broad wood supply base. They are also 
promising as sources of dissolving pulps 
that can be produced from superabun- 
dant raw materials. 

Cheap wood waste, some 125 or 150 
million tons a year, offers considerable 
opportunity as a chemical industrial 
base. Current hydrolytic processes yield 
from 1,000 to 1,200 Ib. of sugar per ton 
of wood, with attendant production of 
significant quantities of furfural, acetic 
acid and methanol. This crude sugar 
solution is a chemical raw material of 
real promise. It is obtained as a 5-6 per- 
cent solution and, on a basis of postwar 
cost, should cost about $0.006 per Ib. of 
sugar with no credit for byproducts. 


Credit for presently salable byproducts 
should reduce this figure, and if suff 
cient realized from the 
500-600 Ib. of lignin produced per ton 


values can be 


of wood, it may be very low indeed 

Wartime research on wood sugar at 
the Forest Products Laboratory has been 
aimed at production of alcohol. Wood 
sugar from coniferous woods is about 80 
percent fermentable to alcohol and re 
markable progress has been made by the 
Laboratory, both in reducing time of 
hydrolysis and time of fermentation 

However, postwar developments may 
be expected to be in the direction of 
widely diversified uses for coniferous 
wood sugar in chemicals production and 
the use of hardwood sugar for similar 
purposes. To catalog all possibilities of 
single and double fermentations based 
on this mixture of pentose and hexose 
sugars would be merely to catalog the 
fermentation industries. The key to the 
whole prospect is cheap sugar and, 
cheap as it already is, it may become 
much cheaper as lignin becomes 4 
profitable product. 

Lignin from wood hydrolysis by the 
process developed at the Forest Prod- 
ucts Laboratory is not, per se, a very 
promising material for plastics. But it 
is a promising material for the produc 
tion of some chemicals already in mass 
production, and others not sufficiently 
well known as yet to have gained a mar 
ket. Significantly, the plywood industry, 
the new industries based on “papreg” 
and “compreg” and others are very large 
users of the phenols and other resin- 
forming chemicals produced by the hy 
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drogenolysis of lignin. The whole fu- 
ture of the industry based on impregna- 
tion of wood and paper with resin-form- 
ing chemicals depends upon cheap 
resin-forming chemicals. Wood itself 
may prove to be suc h a source, especially 
if costs can be distributed over a broadly 
differentiated wood industry, integrated 
with the forest and within itself. 
Lignin also offers promising possi- 
bilities along other lines leading toward 
coating specialties and similar products. 
The wood distillation industry, dealt 
heavy blows by synthetic methanol and 
fermentation acetone, has survived 
where close utilization of products and 
cheap wood have been combined. New 
continuous distillation techniques, bet- 
ter control of distillation 
and adaptation of the industry to the 
cheap waste wood piles may be expec ted 
to lend stability, but no great expansion 
seems likely. Metallurgical charcoal, in 


conditions, 


heavy demand during war, is expected 


to resume normal volume in peace 

The successful complete wood chemi- 
cal industry will not be a unit in itself; 
t will be associated with the forest, a 
awmill, a planing mill, a veneer and 
plywood plant, a pulp mill, perhaps a 


wood distillation plant, and such 


specialty plants as may be advisable. A 
ie proportion of the market for its 
products may be found in the wood 
products of its associated industries 
Narrow specialization of industrial 
wood is contrary to the most 
Well differentiated 


industrial use of wood can make inten 


use ol 
profitable forestry 
sive forest management profitable. 

There are three characteristics that 
listinguish wood as a raw material for 


chemical engineering 


Fermenters in the wood hydrolysis pilot plant at Madison. 
Wood sugars from coniferous woods are about 80 percent 


fermentable to alcohol. 


(1) It is a perpetually renewable re 
source, of the same kind and in 
the same place. 

(2) Chemical wood can be a byprod 
uct of forestry, the principal 
product being lumber. 

(3) The methods used in harvesting 
the wood crop determine the na 
ture of future crops. 


The last few vears have shown that 
chemical engineers might well profit 
from an elementary knowledge of for 
estry and that foresters might profit like 
wise from an understanding of the sim 
pler elements of chemical engineering 
operations. Furthermore, it would seem 
to be a sound assumption that the per 
manence of a resource is some induce 
ment to base an industry upon It. 

The wood resource is large in con 
United States. We have 630 
million acres of forest land covered with 


tinental 


a broad diversity of species of trees. The 
sawtimber resource is not being main 
tained for the simple reason that we are 
cutting saw log sized trees faster than 
trees are growing into saw log size. We 
are harvesting now at the rate of about 
34 billion b. ft. of lumber 
fastér than we are growing board feet. 
We are also bringing to the pulp mills 
ibout 13 wood an 
nually and use for fuel about 71 million 
cords. In tons of material, rather rough- 
ly, this volume of material adds up thus: 


Tons of Dry Wood 
68 million 


per year, 


million cords of 


Annual! Consumption 
Lumber (4 Ib. per b. ft.) 
Sawmill waste 


(1 ton per M b. ft.) ae = 
Forest waste 100s“ 
Pulp mills 13 
Fuel 80 


295 million 


It appears that, disregarding certain 
minor uses and using the above rather 
conservative assumption of 100 million 
tons a year of waste left in the woods, 
we are harvesting, or at least withdraw- 
ing from growth on the average slightly 
less than half a ton of wood per acre 
per year. About 23 percent of the gross 
by weight is lumber, but it is probably 
safe to say that this 23 percent repre- 
sents over 50 percent of the total value 
of crude forest products. This arises 
largely from the fact that the two waste 
items, sawmill and forest waste, com- 
mand little or no value except a limited 
use as sawmill fuel. Thus, lumber bears 
the major cost of the forest enterprise. 

Although we are withdrawing from 
growth about a half ton per acre per 
year and probably are not growing that 
on the average, this does not present a 
true picture of the possibilities. There 
is no question that annual growth per 
acre of wood volume could be easily 
doubled on at least two-thirds of our 
forest acreage if reasonably sound for- 
est management were used. It is encour- 
aging to note that increasing numbers 
of owners of forest land, few in propor- 
tion to the total, are beginning to prac- 
tice reasonably adequate management, 
and there is reason to believe that our 
annual wood crop can be considerably 
increased, Certainly there is no reason 
to believe that it will fall much below 
its current level. Diversified utilization 
may be expected to encourage intensive 
management. As long as the sun shines 
and the rains fall, we need suffer no 
shortage of wood, produced on land 
that cannot be put to other profitable 
employment if we give some reasonable 
forestry care to the growing crop. 


Experimental work with this hydrogenation bomb is aimed 
at developing methods for producing cheap resin-forming 


chemicals by the hydrogenolysis of lignin. 
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Wartime research in university and industrial laboratories has stim- 


PAUL D. V. MANNING Fice President in Charge of Research, International Minerals & Chemical Corp., Chicago, li 


MINERALS 


Firm Foundation of Midwest Industries 


ulated progress in the utilization of midwestern resources—again em- 


phasizing the intimate inter-relations of the mineral and chemical 
industries. Their future growth is dependent upon newly developed 
skills, in turn dependent upon economic, social and political trends. 


MERICA'S “inner industrial fort- 
A ress” is a practically self-sufhcient 
empire of industry and agriculture. Its 
area includes that of the fourteen states 
that form the great valleys tributary to 
the Mississippi north of the southern 
boundaries of Kansas, Missouri, Ken 
tucky and West Virginia. Here is found 
a unigue combination of mineral re 
sources and agriculture, intelligent labor 
and technological skill, capital and 
markets. 

Industry in this great Midwest Empire 
began with the utilization of the products 
of the soil although mining soon became 


a profitable source of income. Then fol 
lowed a period in which the products 
of mines were processed for higher 
values, crudely at first but with increas 
ing efficiency as chemical engineering 
developed new technological skills. To 
day a large proportion of the chemical 
process industries are dependent upon 
midwestern raw materials and the re 
sults of research in their utilization. 
In considering the future of chemical 
industry in the Middle West it seems 
obvious that the trend will be in greatly 
increased utilization of native resources. 
particularly of mineral raw materials. 


MINERAL AND CHEMICAL RAW MATERIALS AND INDUSTRIES OF FOURTEEN MIDWESTERN STATES 
Dok. S. Dok. Web. W. Vo. Kens. Minn. Ky. Mo. Wisc. Mich. Ind. Ohio 
Coal x x | xx x x X xx [xx] x xx] xx [xx 
Petroleum x x xx xx xx xx] x xx 
4 — —~ 
Nat. Gas x x xx = xx xx) x xx 
4 + a 4 4 
Pyrites x x x * 
Iron Ore xx KX | KX x x 
Copper xx 
— 4 — -+- +. --4-— 
Barytes 
Clay x x x ix x ixx x x xx | xx 
a ++ +> + + —>— -—+- 
Silver x xx xx x 
Dolomite [KK xx xx 
Feldspar x 
Gold KX 
Nickel 
Lead x x xx xxix xx 
Manganese x A x x 
Mica 
Salt Brines x xx Ax xx 
Zinc x | xx | x Kx 
Barite xx x 
Fluorspar xx xx 
7 & 4 
Lignite x 
Potash x | | | 
x—small industry or unexploited deposit xx— well developed industry or large deposits 
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Phere is scarcely an important chemica 
manufacturing process that does not cd 


pend upon one or more of the following 
materials, almost all of which are avai 
able in quantity in the Middle West: Coa 
and 


and lignite, limestone dolomit 


salt, pyrites and iron ores, clays at 


bauxite, calcium and magnesium brines os 
petroleum and natural gas, silica, fluor the 
spar, lead and zinc ores, barytes, mar and 
ganese, gold and silver. The only chen 

ically important minerals that are mis able 
sing in quantity are potash, phosphates J dieb 
sulphur, chromium and mercury. For thar 
tunately these can be brought in cheay 

lv by rail or by the lake and river water reac 
ways. This unexcelled transportation bloy 
system becomes even more important Pa 


as means of reaching world market 


with the products of middle westerr 


industries 


Phe accompanying table attempts | 
summarize briefly the present state of 
development for the more important 
mineral resources of the fourteen mid 
dlewestern More detailed an 
exact information is available from the 
publications of the Bureau of Mine 
and the Geological Survey, both of the 
U.S. Department of the Interior 

This drastically 
many economic concepts, particularly it 
the Middle West. Capital charges ma 
not mean as much as in the past, when 
government-owned plants and entire in 
dustries are made available after th 
war at arbitrary values for as yet un 
determined uses. Governmental plat 
ners have also found that the economic f 
of production can be vastly altered by J 
the power to tax. International rela 
tions are going to have a lot to do with 
what is to be made and where. Cartel 
are to be the exclusive functions o 
government—with international neg? 
tiations and politics vying with techno 
logy in determining the future of manu 
facture and trade. 

With such problems pressing for post 
war solutions, it is difhcult for anyone 
to predict the exact course of future 
developments. But it does seem certait 
that an area such as the Middle Wes 
which is so rich in natural resources 
will have a still greater opportunity © 
develop and diversify its chemical ¢ 
gineering industries. 
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JOHN R. CALLAHAM Assistant Editor, Chemical & Metallurgical Engineering 


Fights War and Peace 


One of the most 
scientific developments during 
the war has been the discovery 
and exploitation of the remark- 
able insecticidal properties of 
dichloro - diphenyl - trichlore- 
thane, better known as DDT. Al- 
ready having scored a knockout 
blow to typhus in Italy, DDT 
shows promise of ushering in a 
happier era in beth the insecti- 
cide field and in the science of 
preventive medicine. Because of 
its heartening potentialities, any 


significant 


| technical advancement that will 


make this material more readily 
available all over the world will 
be of utmost importance. The 
Brothman continuous method 
herein described goes a long way 
toward streamlining the basic 
process, revived after nearly sev- 
enty years of oblivion. —Editors 


| sarge the nearest approach to a 


single all-out weapon yet found in 
man’s ageless fight against insects and 
insect-borne diseases is now in wide use 
on many battle fronts. Respected wher- 
ever Allied troops fight, DDT* has been 
1 major factor in making the Anglo-Ameri- 
can armies the most disease-free in all his- 
tory. “DDT will be to preventive medi- 
cme what Lister’s discovery of antiseptics 
was to surgery,” states Lt. Col. A. L. Ahn- 
teldt, director, Sanitation and Hygiene Di- 
vision, Office of the Surgeon General, who 
ranks it with the really great discoveries in 
medicine of the past century. Some say it 
will exceed penicillin in ultimate value. 


for dichloro-di yl-trichloretbane, 
in correct chemical circles as 2,2-bis 
Parachloropheny!) 1,1, 1-trichloroethane. 


Sometimes referred to as “the penicillin 
of the insecticides,” it must be remem- 
bered that just as penicillin is no cure-all, 
neither is DDT a kill-all. It has definite 
limitations, certain disadvantages. Detail 
knowledge of its behavior is still meager; 
experimentation has actually hardly begun. 
Yet already many thousands of soldiers 
and European civilians still live because 
of the inevitable deadliness of this friend 
of man to typhus-carrying lice that caused 
over 3,000,000 deaths in Europe in World 
War I. 


SEVEN DECADES OF DUST 


History of DDT, in some respects, paral- 
lels that of penicillin: long neglect, a 
sudden awakening, intensive development 
under the gadfly of war. In 1874, one 
Othmar Zeidler, student in Strasbourg, syn- 
thesized DDT as a thesis chore, recorded 
his discovery in six lines in Berichte, lived 
and died without once suspecting that he 
had played with an insecticidal block- 
buster. 

For over sixty years those lines gathered 
the dust of neglect. Then, about seven 
vears ago, Miiller of J. R. Geigy A. G. of 
Basle, Switzerland, discovered the amazing 
insecticidal properties of DDT. In 1939 
the Swiss potato crop was seriously threat- 
ened by the imported Colorado potato 
beetle. The firm of Geigy made available 
a DDT composition, later marketed as 
Gesarol,* and the potato crop was sal- 
vaged. The Swiss informed Geigy in New 
York of this development in 1941 but it 
failed to attract much interest, since the 
potato beetle is controlled in this country 
with cheaper lead arsenate. 

In mid-1942 about 100 Ib. of DDT were 
received from Switzerland. In October of 
the same year Geigy, New York, gave the 
U. S. Department of Agriculture results of 
tests with the material on a variety of 
insects. By this time the American mili- 
tary attache at Berne had shown interest 
in Neocid, Geigy’s DDT-base lousicide. 


* Geigy DDT compositions, marketed under the 
generic names Gesarol and Neocid, are covered by 
Brit. Patents 547,871 and 547,874 (Hughes, 1942) 
and U.8. Patent 2,329,074 (Miller, 1943). Initial 
application for a patent was filed in Switzerland, 
March 7, 1940. 
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Work on lousicidal properties of DDT 
was started in the autumn of 1942 by the 
U. S. Department of Agriculture, mainly 
at the Orlando station. Results were so 
spectacular that the Office of the Surgeon 
General and OSRD immediately became 
interested. The Cincinnati Chemical 
Works, a Geigy affiliate, was asked to begin 
manufacture of DDT. Pilot plant produc- 
tion was started during May, 1943, in 
Norwood, Ohio. Soon the raw material 
chloral hydrate, a medicine known best in 
disreputable quarters as “knockout drops,” 
became the principal production bottle- 
neck until WPB acted to remedy the 
situation, 

Full credit should be given the Orlando 
researchers for their development of mili- 
tary uses for DDT compositions. These 
men worked non-union hours in order to 
have the material ready for use in the 
Italian campaign. Many service men and 
Italian citizens owe their lives to the suc- 
cessful race-against-time job of these 29 
men and their directors. 


THE ARMY LICKS THE LOUSE 


A lousicidal composition of 10 percent 
DDT and 90 percent pyrophyllite ex- 
tender in 2-0z., pepper-type cans was 
adopted by the Army on May 26, 1943. 
First field studies on the material were 
carried out that fall in North Africa, where 
it soon became affectionately known among 
the Arabs as “sleeping powder”—supreme 
compliment to a delousing dust! One 
can of DDT lousicide will free a soldier 
of lice for a month, whereas the pyre- 
thrum-base powder known as MYL in use 


Table I—Present and Prospective 
Producers of DDT 


Present Commercia! Producers 
Merck & Co., Inc 
Cincinnati Chemical Works.... Norwood 


E. I. du Pont de Nemours & Co. Grasselli, N. J. 
General Chemical Co 


*. eriean Home Products Co.. Marietta, Ohio 
Prospective Producers 

Pennsylvania Salt Mfg. 

Michigan Chemical Co 

Pharma Chemicals Corp 
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J. 
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Pa. 
Monsanto Chemical Co....... St. Louis, Mo. wanes 
Elko Chemical: Works, Inc..... Clinton, N. J. 
J. T. Baker Chemicol Co...... Phillipsburg, N. J 
Sherwin-Williams Co......... Cleveland, Ohio 


Wartime research in university and industrial laboratories has stim- 


PAUL D. V. MANNING Vice President in Charge of Research, International Minerals & Chemical Corp., Chicago, ||| 


MINERALS 


Firm Foundation of Midwest Industries 


ulated progress in the utilization of midwestern resources—again em- 
phasizing the intimate inter-relations of the mineral and chemical 
industries. Their future growth is dependent upon newly developed 
skills, in turn dependent upon economic, social and political trends. 


MERICA'S “inner industrial fort- 
A ress” is a practically self-sufhcient 
empire of industry and agriculture. Its 
area includes that of the fourteen states 
that form the great valleys tributary to 
the Mississippi north of the southern 
boundaries of Kansas, Missouri, Ken 
tucky and West Virginia. Here is found 
a unique combination of mineral re 
sources and agriculture, intelligent labor 
and technological skill, capital and 
markets. 

Industry in this great Midwest Empire 
began with the utilization of the products 
of the soil although mining soon became 


a profitable source of income. Then fol 
lowed a period in which the products 
of mines were processed for higher 
values, crudely at first but with increas 
ing efhciency as chemical engineering 
developed new technological skills. To 
day a large proportion of the chemical 
process industries are dependent upon 
midwestern raw materials and the re 
sults of research in their utilization. 
In considering the future of chemical 
industry in the Middle West it seems 
obvious that the trend will be in greatly 
increased utilization of native resources. 
particularly of mineral raw materials. 


MINERAL AND CHEMICAL RAW MATERIALS AND INDUSTRIES OF FOURTEEN MIDWESTERN STATES 
Dok. S. Dok. Web. W.Ve. lowe Kons. Minn. Ky. Mo. Wisc. Mich. Ind. Ohie 
— - + - + - -——y——- 4 
Coal x x [ xx x x X x xx | x x x Xx xX 
Petroleum x x x x x & AX [xx] x xx 
Nat. Gas x x xx xx XX xx 
Pyrites x x x x 
- + 4 4 4 - -4-— 
Iron Ore x x KX x x 
Copper xx 
Barytes 
Clay x x x | xx [xx x x [xxi xx | xx 
= — + + —~+ —- — +> +> +> -— 
Silver x xx xx x 
Dolomite [KK xx xx 
Feldspar x 
Gold Kx 
Nickel 
Lead x x Kx xx | x xx 
Manganese x A x x 
Mica 
Salt Brines x xx KX xx 
Zinc xx | x xx 
Barite xx x 
Fluorspar xx 7 xx 
Lignite x 
Potash x | | 
x—small industry or unexploited deposit xx— well developed industry or large deposits 
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Dhere is scarcely an important chemical 
manufacturing process that does not de 


pend upon one or more of the following 
materials, almost all of which are avai 
able in quantity in the Middle West: Co 


and lignite, limestone and dolomite 
salt, pyrites and iron ores, clays at ‘ 

bauxite, calcium and magnesium brines os 
petroleum and natural gas, silica, fluor the 
spar, lead and zinc ores, barytes, mar and 
ganese, gold and silver. The only chen 

ically important minerals that are mis able 
sing in quantity are potash, phosphates & dieb 
sulphur, chromium and mercury. For thar 
tunately these can be brought in cheay 

ly by rail or by the lake and river water & reac 
ways. This unexcelled transportation ploy 
system becomes even more important shor 


as means of reaching world market 


with the products of middle wester 


industries 

Phe accompanying table attempts t 
summarize briefly the present state of 
development for the more important 
mineral resources of the fourteen mid 
dlewestern More detailed 
exact information is available from the 
publications of the Bureau of Mine 
and the Geological Survey, both of the 
U.S. Department of the Interior 

This 
many economic concepts, particularly i 
the Middle West. Capital charges ma 
not mean as much as in the past, when 
government-owned plants and entire in 
dustries are made available after the 
war at arbitrary values for as yet un 
determined uses. Governmental plat 
ners have also found that the econome 
of production can be vastly altered by 
the power to tax. International rela 
tions are going to have a lot to do with 
what is to be made and where. Cartel 


states and 


war has drastically changed 


RC 
Su 
man’s 
insect-| 


are to be the exclusive functions © 
government—with international nego ™a 
tiations and politics vying with techno Ve A 
logy in determining the future of manu §§* ™49 
facture and trade. “an 
With such problems pressing for post iy: 
war solutions, it is difficult for anyone “aa bed 
to predict the exact course of future ida to 
developments. But it does seem certail & t, 
that an area such as the Middle We es 
which is so rich in natural resources = . 
will have a still greater opportunity © = —_ 
develop and diversify its chemical 
gineering industries. 
‘Darach| 
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JOHN R. CALLAHAM Assistant Editor, Chemical & Metallurgical Engineering 


Fights Inseets War and Peace 


One of the most 
scientific developments during 
the war has been the discovery 
and exploitation of the remark- 
able insecticidal properties of 
dichloro - diphenyl - trichlore- 
thane, better known as DDT. Al- 
ready having scored a knockout 
blow to typhus in Italy, DDT 
shows promise of ushering in a 
happier era in both the insecti- 
cide field and in the science of 
preventive medicine. Because of 
its heartening potentialities, any 
technical advancement that will 
make this material more readily 
available all over the world will 
be of utmost importance. The 
Brothman continuous method 
herein described goes a long way 
toward streamlining the basic 
process, revived after nearly sev- 
enty years of oblivion. —Editors 


significant 


| age the nearest approach to a 
single all-out weapon yet found in 
man’s ageless fight against insects and 
imsect-borne diseases is now in wide use 
on many battle fronts. Respected wher- 
ever Allied troops fight, DDT* has been 
4 major factor in making the Anglo-Ameri- 
can armies the most disease-free in all his- 
tory. “DDT will be to preventive medi- 
cme what Lister’s discovery of antiseptics 
was to surgery,” states Lt. Col. A. L. Ahn- 
teldt, director, Sanitation and Hygiene Di- 
vision, Office of the Surgeon General, who 
ranks it with the really great discoveries in 
medicine of the past century. Some say it 
will exceed penicillin in ultimate value. 


— 

* Initials for dichloro-di 
Known in correct ical circles as 2,2-bis 
Parachloropheny!) 1,1,1-trichloroethane 


yl-trichlorethane, 


Sometimes referred to as “the penicillin 
of the insecticides,” it must be remem- 
bered that just as penicillin is no cure-all, 
neither is DDT a kill-all. It has definite 
limitations, certain disadvantages. Detail 
knowledge of its behavior is still meager; 
experimentation has actually hardly begun. 
Yet already many thousands of soldiers 
and European civilians still live because 
of the inevitable deadliness of this friend 
of man to typhus-carrying lice that caused 
over 3,000,000 deaths in Europe in World 
War |. 


SEVEN DECADES OF DUST 


History of DDT, in some respects, paral- 
lels that of penicillin: long neglect, a 
sudden awakening, intensive development 
under the gadfly of war. In 1874, one 
Othmar Zeidler, student in Strasbourg, syn- 
thesized DDT as a thesis chore, recorded 
his discovery in six lines in Berichte, lived 
and died without once suspecting that he 
had played with an insecticidal block- 
buster. 

For over sixty years those lines gathered 
the dust of neglect. Then, about seven 
vears ago, Miiller of J. R. Geigy A. G. of 
Basle, Switzerland, discovered the amazing 
insecticidal properties of DDT. In 1939 
the Swiss potato crop was seriously threat- 
ened by the imported Colorado potato 
beetle. The firm of Geigy made available 
a DDT composition, later marketed as 
Gesarol,* and the potato crop was sal- 
vaged. The Swiss informed Geigy in New 
York of this development in 194] but it 
failed to attract much interest, since the 
potato beetle is controlled in this country 
with cheaper lead arsenate. 

In mid-1942 about 100 Ib. of DDT were 
received from Switzerland. In October of 
the same year Geigy, New York, gave the 
U. S. Department of Agriculture results of 
tests with the material on a variety of 
insects. By this time the American mili- 
tary attache at Berne had shown interest 
in Neocid, Geigy’s DDT-base lousicide. 


* Geigy DDT compositions, marketed under the 
generic names Gesarol and Neocid, are covered by 
Brit. Patents 547,871 and 547,874 (Hughes, 1942) 
and U.8. Patent 2,329,074 (Miller, 1948). Initial 
application for a patent was filed in Switzerland, 

arch 7, 1940. 
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Work on lousicidal properties of DDT 
was started in the autumn of 1942 by the 
U. S. Department of Agriculture, mainly 
at the Orlando station. Results were so 
spectacular that the Office of the Surgeon 
General and OSRD immediately became 
interested. The Cincinnati Chemical 
Works, a Geigy affiliate, was asked to begin 
manufacture of DDT. Pilot plant produc- 
tion was started during May, 1943, in 
Norwood, Ohio. Soon the raw material 
chloral hydrate, a medicine known best in 
disreputable quarters as “knockout drops,” 
became the principal production bottle- 
neck until WPB acted to remedy the 
situation. 

Full credit should be given the Orlando 
researchers for their development of mili- 
tary uses for DDT compositions. These 
men worked non-union hours in order to 
have the material ready for use in the 
Italian campaign. Many service men and 
Italian citizens owe their lives to the suc- 
cessful race-against-time job of these 29 
men and their directors. 


THE ARMY LICKS THE LOUSE 


A lousicidal composition of 10 percent 
DDT and 90 percent pyrophyllite ex- 
tender in 2-0z., pepper-type cans was 
adopted by the Army on May 26, 1943. 
First field studies on the material were 
carried out that fall in North Africa, where 
it soon became affectionately known among 
the Arabs as “sleeping powder”—supreme 
compliment to a delousing dust! One 
can of DDT lousicide will free a soldier 
of lice for a month, whereas the pyre- 
thrum-base powder known as MYL in use 


Table I—Present and Prospective 
Producers of DDT 


Present Commercial Producers 


N. J. 


Elko Chemical-Works, Inc..... Clinton, N. J. 

J. T. Baker Chemicol Co...... Phillipsburg, N. J 
Sherwin-Williams Co......... Cleveland, Ohio 
*. eriean Home Products Co.. Marietta, Ohio 


Prospective Producers 
lvania Salt Mfg. Co.... Philadelphia, Pa. 


Michigan Chemical Co........ St. Louis, Mich. 
Pharma Chemicals Corp... ... New York, N. 
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Merck & Co., Inc. . Rahway, N 
Hercules Powder Co 
Cincinnati Chemical 
E. I. du Pont de Nex 
General Chemical Co see Marcus Hook, Pa. Pt ae 
Monsanto Chemical Co... St. Louis, Mo. 


First producer of DDT in this country was the Cincinnati Chemical Works, 
Norwoed, Ohio, whose blending and packaging operations are here shown 


at the war's beginning lost its effectiveness 
within a week 

Used in dust form, one pound of pure 
DDT can thus keep 80 soldiers louse-free 
for at least one And yet recent 
tests have shown that underwear treated 
with a DDT emulson remains free of lice 
for over two months even after 
launderings 

lhe big test came during last December 
and January in Naples, where a dangerous 
epidemic of typhus broke out, carried by 
Italian soldiers returning from Yugoslavia. 
U. S. Army health authorities immediately 
began their fight against the louse. They 
dusted DDT down the backs and in the 
pants of 1,500,000 Neopolitans in less 
than a month and a half—new typhus 
cases plummeted from 60 to less than 10 
a day. The dusting continued and until 
mid-March, some 2,225,000 persons had 
been treated. For the first time in medica! 
history a mid-winter typhus epidemic was 
nipped in the bud! 

According to Brig. Gen. Stanhope Bayne- 
Jones of the U. S. Army Typhus Commis 
sion, DDT may materially affect the his 
tory of the world by averting the usual 
war and postwar typhus epidemics. Im 
agine what this agent could have meant in 
the early 14th century, when 25-30 percent 
of Europe’s population died of the Black 
Death, transmitted from rats by fleas. 
Highly effective against flies, DDT can 
also greatly ameliorate the age-old army 
diseases of diarrhea and dysentery. It is 
already proving itself highly effective in 
the field against the malaria-carrying mos- 
quito 

Going whole hog on DDT, the Army is 
not content with having licked the louse. 
DDT compositions reported already in use 
or under test include a solution in alcohol 


month. 


eight 
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is a germicide, a five percent emulsion in 
oil as well as dust compositions as a mos- 
quito larvicide for swainps, vanous Sprays 
for controlling flies in depots, barracks and 
railroad stations, a 20 percent emulsion as 
1 lousicide for clothing, and various com 
positions for barracks and hospital fumiga- 
tion, kitchen sanitation, and bedbug con- 
trol. 

It has been reported that DDT has been 
approved to replace up to about 75 percent 
of critical pyrethrum: in the 1-Ib. aerosol 
bombs used principally for mosquito con- 
trol in tropical areas. These bombs are 
being used in enormous quantities, West- 
inghouse alone having turned out some 
10,000,000 by the middle of this year. 

The Germans have apparently never 
made DDT and are now using an inferior 
product. The Russians use still another 
product but will soon be supplied with 
DDT on Lend-Lease, thus partly account- 
ing for the size of the American production 


program. 


PRODUCERS AND PRODUCTION 


For the first eight months of the pro- 
duction program, until early 1944, the Cin- 
cinnati Chemical Works, Norwood, Ohio, 
was the sole commercial producer of DDT 
in this country. From September, 1943, 
to June of this year, this company in- 
creased its production sixfold. By this 
time it had made approximately 325 tons 
of DDT, enough to protect over 50,000,- 
000 soldiers against typhus for a month. 

By June, three more firms had begun 
commercial production: Merck & Co.- at 
Rahway, N. J., Hercules Powder Co. at 
Parlin, N. J., and E. I. du Pont de Ne- 
mours & Co. at Grasselli, N. J. Hercules 
uses a converted unit which had previously 


been making nitrocellulose for the British 
At present there are ten commercial pro 
ducers, with at least four other prospective 
producers in the pilot plant or develop 
ment stages (see Table I). 

After having widened the chloral bottle 
neck, the chief task of WPB has bee 
that of expanding production while simu 
taneously dampening the enthusiasm of il 
prepared would-be producers. Before 
climbing aboard the DDT bandwagon, ; 
prospective producer must now posses 
(1) a source of raw materials, (2) suitabl 
equipment and manufacturing facilities 
(3) at least some “know-how.” 

Monthly production rate of DDT ir 
this country totaled about 0.5 tons during 
the middle of 1943, increased to 150 ton: 
by June of this year, at which time the 
nation’s accumulative production did not 
exceed 600 tons. Then, rising sharply, the 
rate went up to the neighborhood of 40 
tons by August, 750 tons during Sep 
tember. The WPB goal of 950-1,000 tons 
a month is expected to be reached b 
1945. If used only as a delousing dust 
this monthly goal would be sufficient to 
protect over 150,000,000 persons! 


WHAT IT IS 


DDT is a whitish, practically odorles 
crystalline powder having the formal 
CCI,CH(C,H,Cl),. Insoluble in water 
it dissolves readily in alcohol, acetone 
cyclohexanone, benzol, toluol, xylol and 3 
wide range of petroleum oils and solvents 
It is generally dissolved more easily i 
olefin and cyclic hydrocarbons than in the 
parafins. As an_ insecticidal material 
DDT is outstanding for its low volatilit 
and stability. 

DDT is moderately toxic when take 
by mouth in small amounts by warm 
blooded animals; large dosages to exper 
mental animals are cumulative. In dus 
form, DDT is not absorbed and is non 
irritating to the skin. In solution it 
definitely (but not violently) toxic, espe 
cially if the vehicle is readily absorbed by 
the skin. This whole question of toxicity 
still needs much more investigation. 

With the exception of very small quan 
tities released for experimental purposes 
the entire production is being channeled 
into direct military uses. It is unlikeh 
that any DDT will become available fo 
civilian use this year. 


DOUBLE DELIRIUM TREMENS 


Slow knockdown, sure kill: this is the 
outstanding characteristic of DDT towaré 
most insects. Effects usually follow 
ite pattern. Nerve centers are att 
resulting in spasmodic activity 
times referred to as “Gesarol 
Paralysis usually begins in the 
tremities and legs but progresses wat 
complete paralysis and death result. Sine 
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it lacks quick knockdown, DDT will com- 
plement rather than completely replace 
pyrethrum and the thiocyanates in house- 
hold spray compositions. 

Flies, for example, are provided with 
very delicate receptors on the tips of their 
legs through which DDT attacks the ner- 
vous system. A contact time of only 30 
sec. and the slow paralysis mechanism is 
initiated. Although the victim may live 
as long as 24 hr. there is no escape from 
death. With a contact time of 10 min., 
death comes within a few hours. 

With some insects, DDT seems to 
paralyze the nerves of the mandibles and 
digestive tracts so that the victims actually 
die of starvation. It is interesting that 
of 3,000 synthetic insecticides tested, only 
sodium fluoride and DDT act as both con- 
tact and stomach poisons. 

Apparently DDT has no repellent effect 
on most insects. Entomologists like this, 
since repelled insects simply go away and 
multiply elsewhere. DDT compositions 
have little or no ovicidal value. 

Two factors other than its possible toxic 
effects may tend to inhibit large-scale ap- 
plication of DDT in agriculture; toxicity 
to beneficial insects and selectivity of ac- 
tion. It is, for instance, deadly both as 
a stomach poison and as a contact agent 
to the honey bee, necessary for pollination 
of many plants. When used to control 
the Oriental fruit moth it also destroys 
beneficial insects that are parasitic to the 
moth. DDT is toxic to the codling moth 
but has no effect on the red spider, both 
injurious to apple trees. It would there- 
fore be necessary to develop a supplemen- 
tary control for the spider, now a minor 
pest, to prevent it from developing into a 
Major nuisance. 

One outstanding advantage of DDT is 
that it causes little or no foliage damage 
to most plants. Yet before it can be gen- 
erally recommended for use against agri- 
cultural insects, much more extensive test- 
ing of DDT compositions must be made. 
Major points that need clearing up include: 
(1) Extent of injury to specific plants 
under a wide range of conditions; (2) dan- 
ger to live stock, wild animals, birds and 
beneficial insects; (3) determining if small 
amounts eaten on vegetables and fruit will 
accumulate in man to the point of event- 
ual serious poisoning; (4) mixtures, spread- 
ers, stickers and diluents best suited for 
DDT compositions; (5) best methods of 
application; (6) relative efficiency-cost 
tatio of DDT as compared with other 
msecticicles for each insect and crop. 


ANOTHER PAUL BUNYAN 


The startling effectiveness of DDT, 
coupled with the dramatic circumstances 
under which it appeared on the public 
scene, have created unprecedented interest 
m@ an insecticide. ‘Tales of its exploits 
have spread from coast to coast and south 
of the Rio Grande. 


Efforts at secrecy only served to confuse 
fact with fancy and to encourage the 
popular imagination to run amok, As a 
source of tall tales, DDT quickly became 
a Paul Bunyan among insecticides. Within 
a remarkably short time these tales fil- 
tered down and found credence with the 
average housewife, farmer, orchardist, cat- 
tleman, mosquito victim, keeper of 
mangy dogs and mitey chickens. Unlike 
Paul’s pranks, fortunately, most stories on 
DDT usually contain elements of truth. 

Those interested in tests with DDT on 
various insects should consult the Febru- 
ary, 1944, issue of the Journal of Economic 
Entomology, to date the most complete 
source of information. 

Good results have been obtained in con- 
trolling the Oriental fruit moth with DDT 
spray, fruit injury being reduced from 60 
to 90 percent as compared to unsprayed 
trees. Preliminary tests show it to be 
one of the most effective agents known 
against the gypsy moth, which defoliates 
and kills trees in large areas of New 
England. Tests in Colorado establish its 
effectiveness in combating the spruce bud- 
worm, which vies with fire as worst enemy 
of American forests. 

A dust containing as little as one per- 
cent DDT has repeatedly given good pro- 
tection against the Colorado potato beetle. 
The Swiss reported this as early as 1941. 
A dust containing 20 percent DDT used 
at the rate of 2 Ib. per 100 gal. of water 
has given in certain tests better results 
against the codling moth than lead arse- 
nate used at the rate of 3 Ib. per 100 gal. 
of water. 

In short, DDT compositions show prom- 
ise in combating such destructive agricul- 
tural and forest insects as the Oriental 
fruit moth, California red scale, Colorado 
potato beetle, corn leaf hopper, cabbage 
worm, Southern army worm, Japanese 
beetle, codling moth, European corn borer, 
com earworm, gypsy moth, spruce bud- 
worm, white-fringed beetle and tomato 
fruitworm. 

Unfortunately, DDT will not faze some 
agricultural pests. So far it has not shown 
particular promise against certain plant 
lice, the Mexican bean beetle, red spider, 
cotton boll weevil, grasshoppers and a 
few other insects. 


HOUSEHOLD FRIEND 


It has been against the ordinary house- 
hold and barnyard pests that DDT has 
to date proven most effective. It is, for 
instance, more toxic to roaches than so- 
dium fluoride, derris or pyrethrum, dra- 
matically effective against house and stable 
flies, mosquitos, bedbugs, human lice of all 
types, ticks, chiggers, ants, animal fleas 
and carpet beetle larvae. The stuff even 
shows some value as a repellent against 
termites. 

DDT is particularly effective against 
the fly. In one test, two applications 
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of a DDT spray on the inside walls of a 
barn kept it free of flies all summer despite 
the presence of cows in the barn and a 
fly-breeding manure heap just outside the 
door. If the concentration of the spray 
is high enough, leaving a visible deposit 
on the surface, the period of efficiency 
extends over four months or longer. Ac- 
cording to one report (unconfirmed), 
DDT is so deadly to flies that it often 
kills those messing around their friends 
already poisoned by it. 

Two infested manure piles were sprayed 
with 0.25 percent DDT and two with 0.1 


_percent DDT, then immediately caged 


alone with a check pile. Over a period. 
of 18 days no flies emerged from the piles’ 
treated with the 0.25 percent spray, two 
flies came from the other sprayed piles, 
while 940 flies emerged from the check. 

Dog fleas have been successfully con- 
trolled for over six months by a single ap- 
plication of a 5 percent dust, in spite of 
brushing and exposure to reinfestation. 
Washing would probably shorten the ef- 
fective life of the DDT. 

A 5 percent solution of DDT in kero- 
sene is extremely effective against bed- 
bugs. One such application has kept a 
bed 100 percent free of bugs 300 days. 


POSTWAR-WISE 


DDT is undoubtedly the hottest find in 
the insecticidal field since the turn of the 
twenties. Postwar prospects are promising 
although much more data are needed be- 
fore it can be recommended for general 
use. Long-range prospects fall into three 
categories: (1) in medicine and sanitation 
as a control against disease-bearing insects; 
(2) in agriculture as a control against cer- 
tain crop-destroying pests; (3) im research 
as a prod toward development of other 
synthetic insecticidal agents. 

To millions of people all over the earth 
there could be no greater boon than free- 
dom from the disease-bearing insects that 
have destroyed civilizations and plagued 
mankind from time immemorial. Poten- 
tialities of DDT for control of malaria, 
typhus, yellow fever, dysentery and other 
insect-borne diseases are enormous if one 
considers the annual toll these diseases take 


of DDT* 

Solvent Solubility 
Butyl alcohol, tertiary............ 4 
Butyl alcohol, normal ........... & 
8 
Ethyl aleohol, absolute .......... 4 
68 
Orchard and spray oll .......... 5 


Petroleum ether (40-60 deg. C)... 6 

Tetrahydronaphthalene 
Toluene 


* From Cheniical Age, Sept. 9, 1944, 246 
t Grams per 100 g of solvent ae measured at 
ordinary temperatures. 
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CONTINUOUS PRODUCTION OF CHLORAL 


1. Direct chlorination of alcohol in the presence of ferric 
ehloridé catalyst to form chloral alcoholate. : 


2. Liberation of chloral from chloral alcoholate by water 
dilution and by sulphuric acid acidulation treatment. 


8. Separation by fractionation of chloral from side-products 
formed during the chlorination and acidulation steps. 


4. Recovery of byproduct hydrogen chloride and excess 
chlorine as hydrochloric acid and as sodium hypochlorite. 


z 


in such places as India, Chima, Africa, 
Latin America, the Tropics and even in our 
own South. 

Destruction of farm crops by over 6,000 
kinds of insects costs the agricultural in- 
dustry of the United States some two bil- 
lion dollars annually, undoing the hard 
work of about a million farmers. Properly 
used, DDT might conceivably bring about 
a near-revolution in methods of controll 
ing household and agricultural insects in 
this country. 

Extent to which DDT will be used in 
agriculture may depend largely upon its 


cost-effectiveness ratio with other materials. 
Costs are currently reported to range from 
$0.85-1.60 per Ib. This should drop con 
siderably; estimates on postwar selling 
prices range from $0.50-0.75 per Ib. Ob 
viously the lower figure would greatly stim- 
ulate usage and may be attained through 
processing improvements and postwar com 
petition. 

Rough estimates on annual requirements 
during the early postwar vears range from 
15,000-30,000 tons, with emphasis on a 
higher figure if applied cost is competitive 
with most other insecticidal materials. 


Brothman Continuous Process for DDT Production 


TIMULATED by the sudden demand for 

DDT, considerable study has natur- 
ally been given to methods of improving 
the manufacturing process. However, this 
is chiefly batch-wise and basically the same 
as that used by Zeidler in 1874 wherein 
chloral hydrate and chlorobenzol were re- 
acted in the presence of sulphuric acid as 
the condensing agent. Purification of the 
reactant mass is still one of the chief en- 
gineering problems encountered in the 
process. 

Back in 1943, A. Brothman and E. Z. 
Barish, now of A. Brothman & Associates, 
New York, specialists in continuous proc- 


essing engineering, realized that converting 
the DDT process to a continuous produc- 
tion basis would speed up output for the 
armed services as well as lower manufac 
turing costs and thus become an important 
factor in postwar competition. 
Accordingly, these engineers made a 
thorough mathematical and_ theoretical 
analysis of the Zeidler method. Optimum 
conditions thus theoretically determined 
were confirmed experimentally on a labor 
atory basis. Continuous methods for 
manufacturing and purifying both chloral 
raw material and DDT were demonstrated 


in pilot plant operations this year. Fur 


CONTINUOUS PRODUCTION OF DDT: 


1. Reaction of chloral and chlorbenzol with oleum to form 
dichloro-diphenyl-trichlorethane, its isomers and polymers. 
2. Separation and neutralization of the dissolved DDT from 
oleum by settling, then by water and alkaline washings. 

' 3. Vaeuum distillation and recovery of chlorbenzol solvent, 
followed by air stripping of residual chlorbenzol from DDT. 


4. Cooling and solidification of DDT, followed by pulverizing, 
blending with extenders and final packaging. 


ther engineering work made in collabora- 
tion with Graver Tank & Mfg. Co., Inc., 
E. Chicago, Ind., confirmed the sound 
economics of the Brothman continuous 
processes." Engineering work is being 
continued and at least one large commer 
cial plant will soon be producing chloral 
and DDT by the Brothman methods. 

Advantages of such continuous type 
production are obvious: (1) Maximum 
uniformity in quality of end products; (2) 
maximum efficiency uniformity of 
performance im all units; (3) minimum 
general labor-power cost per unit of pro 
duction; (4) minimum dependence upon 
technical control personnel and hence a 
minimum cost due to control work. ‘The 
continuous throughput of materials is auto 
matically controlled by instrumentation, 
which provides maximum control over the 
products and operations with a minimum 
of labor 


and 


CAPACITY AND COST 


Essential features of the processes are 
shown in the accompanying flowshects 
The following description is based on data 
from pilot plant operations and is for a 
commercial plant using the Brethinan 
continuous process designed to produce 
200,000 Ib. monthly of DDT maternal 
meeting the Army specification of a mun 
imum setting point of 88 deg. C. Such 
a production schedule for DDT would re 
quire a chloral output of 87,300 hb 
monthly. These outputs are on the basis 
of a 25-day month and a 24-hr. day. 

Total estimated cost of chloral and 
DDT plants with these capacities is placed 
$211,000. this, about $27,000 
represents processing cquipment for the 
hloral unit and $28,000 for such equip 
ment in the DDT unit. 

Materials used in the production of 
chloral are: 95 percent alcohol, chlorine 
gas, 36 percent hydrochloric acid, iron, and 
96 percent sulphuric acid. Alcohol, sul 
phuric, and muriatic acid storages are con 
structed of mild steel plate. The muriatic 
storage has a 0.375-in. Pyroflex back-up 
laver covered bv a single course of 4.5-in 
chemical brick. It would contain 50 sq. ft 
of Karbate heat exchange surface as inter 
nal coils so as to maintain the acid at 
constant temperature and strength ind 
back pressure on the hydrogen chloride ab 
sorber at a fixed value. The catalyst max 
ing tank would consist of a 75-gal. chem 
ical stoneware vessel with a 0.5-hp. ait 
lift agitator unit of Karbate gas-diffuset 
elements. 


CHLORAL PRODUCTION 


Chlorination of alcohol to chloral alco 
holate is catalyzed by iron dissolved ® 


* Novel features of these processes are | 
covered in patent applications now on fle 
the U.S. Patent Office. 
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CHLORINE 


MURIATIC 
Acio 


ABSORBER 


ORGANICS ABSORBER 
ACL 


EXCESS Cl, ABSORBER 


COLUMN NO 
COLUMN NO. 2 


SETTLING | 


Chloral, a principal raw material for DDT, will be made by this continuous process developed by Brothman 


hydrochloric acid. The first two reactors 
are designed for a working capacity of 
1,395 gal., the last for 2,140 gal. Alcohol 
is fed continuously to the chlorinator bank. 
Chlorination is controlled in the first two 
vessels to yield a mass of a prescribed spe 
cific gravity. Water is added to the last 
unit to liberate alcohol from chloral alco 
holate. 

Reactors are arranged for countercur 
rent flow of chlorine through the bank. 
Agitation is attained by the use of gas-lift 
and draft-tube assemblies. Gas for the 
third reactor is drawn from a recycle line 
off the vapor section of the first reactor. 
The second reactor draws its Zas-lift fluid 
from the third reactor, the first vessel from 
the second. Free chlorine is fed through 
automatic feed control vaporizing equip 
ment to the last reactor. The bank is 
designed to give 60 percent yield of 
chloral from alcohol, most of the loss go 
ing into various other chlorinated deriva 
tives. 

The chlorinators are vertical tanks of 
mild steel plate lined in the same manner 
as the muriatic storage. All have chemical 
stoneware open-top draft tubes with Kar 
bate gas diffuser elements sufficient to pro 
vide 5 hp. gas-lift agitation in the first two 
units and 7.5 hp. in the third. Temper 
ature control during chlorination is fur 


nished by passing steam through internal 
coils. 

Chlorinated “oil” from the last reactor 
has a specific gravity of 1.5 and contains 
free chloral, chloral alcoholate, excess al- 
cohol, cthylidene dichloride, ethylene 
dichloride, ethyl chloride, trichloracetal 
and resinous matter. In the acidulator this 
“oil” is mixed with 96 percent sulphuric 
acid which “degenerates” residual alcohol 
and completes the freeing of chloral from 
chloral alcoholate. 

Acidulator feed consists of chlorinated 
“oil” and sulphuric acid. An important 
feature in this operation is the retention 
of 95 percent of the influent stream for 
at least one hour. 

This acidulator is an 800-gal. mild steel 
plate tank lined with chemical brick in 
the same manner as the chlorinators. 
Chemical stoneware open-top draft tubes 
are provided with gas-diffuser elements to 
furnish 3 hp. of gas-lift agitation. The 
unit is also provided with an internal heat 
exchange. 


CHLORAL PURIFICATION 


Acidulated “oil” is sent to fractionating 
columns to remove side-reaction impur 
ities. The first column separates chloral 
from high-boiling constituents such as 


4 


cthylidene dichloride, ethylene dichloride, 
ethyl chloride and ethyl ether, the latter 
formed from sulphuric acid and. alcohol. 
A maximum total mole fraction of 0.006 of 
“high boilers” is left in the bottoms, ac- 
complished by using a high reflux ratio. 
The condensed “low boilers” can be sent 
to waste or mixed with a fuel gas stream, 
burnt, and absorbed in a tail-gas scrubber 
of special design. 

This fractionating column consists of 
chemical stoneware sections and is packed 
with 0.5-in. Berl saddles. 

Chloral mixed with trichloracetal and 
resinous material is fed to the second frac- 
tionating column, which uses a compara- 
tively low reflux ratio, in which there is 
virtually a quantitative separation of chloral. 
Spent acid containing trichloracetal is dis- 
charged from the bottom of the tower 
into a small settling column where the 
acid settles out and can be fortified 
for reuse. Chloral, coming off the top 
of the fractionating column, is sent to 
a surge tank located between the chloral 
and the DDT units. 

This fractionator is similar in design to 
that previously described. The still pot 
is a 75-gal. vessel containing some 30 sq. 
ft. of heat exchange surface. 

Hydrogen chloride, produced during 
chlorination in a theoretical 5:1 mole ratio 


By continuous processing and control instrumentation, the Brothman process for DDT achieves maximum economy 
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to chloral, is scrubbed with orthochlor- 
benzol to prevent carry-over of organics, 
after which it is absorbed in water to pro- 
duce 36 percent muriatic acid. Spent 
chlorbenzol is purified by passing through 
an evaporator stripper, where the dissolved 
organics are taken off under vacuum. The 
purified stripper is then sent through a 
refrigerated cooler and recycled to the or- 
ganics scrubber. 

Hydrogen chloride gas stripped of or- 
ganics then is fed to a 10-coil, internally- 
cooled Knight absorption tower packed 
with saddles. The absorption of HCl is 
virtually quantitative. Performance of this 
absorber is based on the availability of 
both process and cooling water at 80 deg. 
F. maximum. The 75-gal. hold-up tank 
at the bottom of this tower is of stoneware. 
Acid is pumped to storage or to the cata- 
lyst tank for make-up purposes. 

Any excess chlorine gas that might es- 
cape the hydrogen chloride absorber will be 
neutralized in a tail-gas scrubber with 10 
percent caustic soda solution. This is re- 
circulated until the desired concentration 
of sodium hypochlorite is reached. 


DDT PRODUCTION 


Raw materials for DDT include chlor- 
benzol, oleum and chloral. Storages for 
these are similar in design to that of the 
alcohol storage of the chloral plant. 

Chloral, oleum and an appreciable excess 
of chlorbenzol are fed into the first reactor 
by metering pumps. This vessel has a 
working capacity of 2,200 gal. A con- 
densation reaction takes place to produce 
dichlor-diphenyl-trichlorethane as well as 
its isomers and polymers. 

Condensation vessels are hooked in 
series and have equal capacities. All are 
provided with turbine mixer agitation as- 
semblies and with internal coils to main- 
tain the reaction temperature. Overall 
yield, based upon chloral, is 95 percent of 
a DDT-mixture having a minimum setting 
point of 88 deg. C. The insecticidal value 
of the DDT isomers and polymers seems 
still to be a moot point. 

Reactors are lined with 0.375-in. Pyro- 
flex back-up and’ a single course of 4.5-in. 
chemical brick and provided with a closed- 
top side-port draft tube. 

At the end of the reaction time, the 
DDT-bearing emulsion passes into a set- 
tling tower where the oleum separates out. 
This chemical stoneware tower is designed 
for a l-in. per min. descent rate for the 
heavier particles in the feed. Since this rate 
holds best for those particles of the dis- 
continuous phase which approach the 
mean particle size, a large hold-up time 
provides efficient separation by encourag- 
ing coalescence of the smaller particles. A 
constant elevation for the settling neutral 
zone is maintained by a balance leg in the 
outlet leg for the heavier phase. 


Separated spent acid contains sulphon- 


114 


ated chlorbenzol and chloral in proportion 
to their distribution ratios between chlor- 
benzol and the acid. Losses of such com- 
pounds in spent acid are small. Separated 
acid can be re-worked and fed back to the 
oleum storage. . 

DDT liquor is then scrubbed with water 
to remove mechanically-entrained oleum. 
The scrubbing occurs in the second set- 
tling column as well as in the pump on 
the inlet leg to the column, since wash 
water is added to the pump suction side. 
Parallel scrubbing is aided by countercur- 
rent washing of descending heavy phase 
particles by water fed directly to the col- 
umn. 

Design features of this column provide 
for: (1) a l-in. per min. rate of descent 
for the major portion of the heavier par- 
ticles, and (2) a hold-up time of 120 min. 
for the throughput in order to obtain max- 
imum coalescence and separation. A con- 
stant elevation for the neutral zone is main- 
tained as in the oleum settling tower. 

The third column, together with the 
pump on the column feed leg, provides for 
final neutralization of entrained acid. To 
do this, soda ash solution is fed to the 
pump suction side for parallel washing 
and directly to the tower for countercur- 
rent washing. About 2 Ib. of soda ash are 
thus consumed for every 98 Ib. of DDT. 

Design characteristics for this column 
are similar to those for the second settling 
column except that provisions are made 
for a hold-up time of 3 hr. and a descent 
rate of 0.5 in. per min. for the heavy 
phase particles. 

Soda ash solution is prepared by diluting 
a 25 percent master solution made batch- 
wise in a 110-gal. dissolver, provided with 
two 9-in. turbine mixers of 750 r.p.m. The 
sump lung beneath the dissolver permits 
a 2-hr. dissolving period for each batch. 
In all instances column temperatures are 
sufficiently high to prevent crystallization 
of the DDT. 

Neutralized DDT-containing chlorben- 
zol is given a final water wash in the 
fourth settling tower under similar condi- 
tions as in the second column. Water for 
parallel scrubbing is fed to the pump and 
for countercurrent washing directly to the 
column. The last three settlers are chem- 
ical stoneware .columns provided with dif- 
fuser tubes for countercurrent washing. 


DDT STRIPPING 


Vacuum distillation of chlorbenzol sol- 
vent from the DDT material is carried out 
in the stripping still at 35 mm. absolute 
pressure and 221 deg. F. This temperature 
is necessary to keep the DDT mass, now 
stripped of its solvent, in a liquid state. 
Chlorbenzol is drawn off, passed through 
a separator, condenser, vacuum receiver 
and finally pumped back to the chlorbenzol 
storage for recycling. 

This still contains internal coils with 


35 sq. ft. of heat-exchange surface to take 
care of both sensible and latent heat loads. 
Agitation is provided by a 1.5 hp. pro 
peller revolving at 1,125 rpm. The ves. 
sel is lined with 0.375-in. Pyroflex backing 
with a single course of 4.5-in. chemical 
brick. Diameter of the still was chosen to 
provide an evaporation rate of 40 Ib. per § 
hr. per sq. ft. of surface area. 

Molten DDT effluent from the stripper 
still contains approximately 0.195 Ib. of 
chlorbenzol per 5.5 Ib. of DDT. The melt 
is pumped into an air flush still similar in 
design to the chlorbenzol stripper. The 

* mole fraction of solvent in the DDT mass 
is reduced to a final value of 0.0175 by 
continuous atmospheric. air distillation 
Temperature of the melt is maintained at 
221 deg. F. 

About 10.2 Ib. per hr. of chlorbenzol are 
removed from the molten DDT and 
vented. To do this requires approximately 
100 cu. ft. per min. of air. Only about 
0.04 percent loss of DDT occurs during 
the stripping and air flushing operations. 

Latent heat load in the air flush still is 
29,000 B.t.u. per hr. This is carried, in ad 
dition to radiation and convection losses, 
by internal coils. Propeller-type agitation 
is used to provide optimum heat transfer 

Molten DDT now free of chlorbenzol 
solvent is run to a flaker, consisting of a 
steam-heated feed trough through which a 
chilled drum rotates at 4.5 rpm. The 
DDT melt is chilled to 186 deg. F., solidi 
fies on the drum and is flaked off. ; 

Both drum and feed trough are fabri 
cated from 10 percent stainless-clad steel. 
The refrigerator unit, which serves the 
flaker and the orthochlorbenzol cooler in 
the chloral plant, is a 5-hp., Freon-12 type 
that provides a suction temperature of 
—10 deg. F. 

Chip DDT is pulverized to —150 mesh 
size, after which it is packaged in concen 
trated form or is blended with pyrophyl 
lite tale or other inert extenders in con 


ventional type equipment. 
COST OF MANUFACTURE 


Basic economies of the Brothman con 
tinuous processes show up best in cst 
mated manufacturing cost figures for the 
final product. Of the estimated net cost 
of considerably less than $0.30 per Ib. 
for DDT, raw materials alone account for 
almost 75 percent while steam, water, 
electrical energy and labor amount to only 
about 8 percent. Overhead accounts for 
some 17 percent of the total cost. 

Postwar-wise, there seem to be »ound 
reasons to hope that the selling price o 
undiluted DDT made by the Brotma 
continuous process could be in the x.cigh 
borhood of $0.50 per Ib. After extension 
with inerts, a 10 percent DDT du:t, fo 
instance, could be marketed in hou-chold 
units for about $0.20-0.30, depending 
primarily upon the middle-man’s ct 
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GEORGE E. P. SMITH, JR. and HENRY F. PALMER 
The Firestone Tire and Rubber Co. Akron, Ohio 


CHEMICAL INDUSTRIES 
the Growth Industry the Future 


Truly synthetic by nature and 
characterized by endless change, 
the chemical industry, prodded 
by research and supported by 
engineering, may well become 
the universal basic industry of 
the future. And pulled along in 
the wake of its progress will be 
the family of chemical process 
industries, some members of 
which already are losing their 
former identity and individuality. 
Some of the characteristics of the 
industry that lend support to 
these statements are outlined in 
this article. —Editors 


ees is the science of change 
and the chemical process industries 
are the industries of progress. It is this 
ability to carry out a complete transmuta- 
tion of something old and common to 
something new and unknown which has 
been the fascination of the science of 
chemistry from the days of the alchemists 
to the present time. 

This fascination of the unknown is a 
guarantce of the continued interest, growth 
and expansion of chemical industry as 
long as man retains a bump of curiosity 
Or, as wc may say, at least to the end of his 
geolog:« era. 

Thu: the chemical industry, a model 
“growt!” industry, holds within itself the 

y which growth can be perpetu- 
itinuous research followed by com- 
levelopment of new products and 
Originating from the research 
es. 


‘rticle Is an abstract by the editors of 

¢ Met. of the lecture given by the authors 
Southwestern Chamber of Commerce In- 
Commercial Organization Executives, 
ras, July 28, 1944. 


Most industries utilize chemicals in the 
processing of goods into finished products 
and in many cases the processes are partly 
chemical in nature, whereas certain indus- 
tries produce some chemicals incidental 
to other operations. These industries are 
generally classified as the chemical process 
industries, among which are some of the 
leading consumers of chemicals, as distinct 
from the chemical industries which pro- 
duce, through chemical reactions, indi- 
vidual chemicals for their own value. The 
separation is generally shown as in Table I. 

According to this classification, products 
of the chemical industry, in the restricted 
sense, accounted for 2 percent of the total 
value of all manufactured products in the 
United States in 1937 and 2.1 percent in 
1939. On the other hand, the chemical 
process industries accounted for 20-50 per- 
cent of the value of manufactured goods, 
depending on the scope included. 


WARS AND GROWTH 


During and after World War I the 
American chemical industry, then largely 
inorganic, went through a typical growth 
curve. Although it fluctuated somewhat 
after the war, it appeared to be leveling 
off within a fairly definite range of total 
value of products. 

During World War II, the organic 
chemicals industry, which was a wholly 
negligible factor in World War I, is going 
through a similar period of rapid growth. 
This new organic chemicals industry, 
coupled with unusual demands for certain 
inorganic chemicals such as ammonia and 
nitric acid for explosives, is developing a 
second S in the growth curve as a continu- 
ance of the first one. The older inorganic 
part of the industry appeared to be leveling 
off at about 800 million dollars per year 
for the value of its products. To be con- 
servative, we must assume that after the 
war it may come back to somewhat near 
that same figure. 

Just how far the organic chemicals group 
will grow is impossible to predict at the 
present time. However, it appears that 
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the organic business will be at least as large, 
eventually, as the inorganic business, thus 
making the total chemical business in the 
United States about double what it was 
during the twenties, after which it had 
already quadrupled during the ‘teens. 

The figures which are the basis for the 
accompanying curves include all the chem- 
ical industry products enumerated in 
Table I except drugs and pharmaceuticals, 
where figures for different years are not 
comparable. The value of products for 
drugs and pharmaceuticals was about 350 
million dollars in 1937 and 365 million 
dollars in 1939. 

The organic chemicals industry has taken 
under its wing almost completely that 
infant giant, the plastics industry, for which 
it has always supplied the raw materials and 
much of the research development. The 
development of such an industry as this is, 
of course, part of the growth curve now 
being experienced. Similar developments 
of new industries in the future might un- 
derlie the extet sion of the present chemical 
industrial growth curve or even start a 
new one. 

For example, the chemical industry has 
developed many new fibers within the last 
few years. It is not impossible to imagine 
that at some future date the textile indus- 
try may gradually become integrated with 
the chemicals industry which produces and 
knows how to process the synthetic fibers. 
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Table I1—Chemical and Chemical 
Process Industries 
Chemical Industries 
Heavy chemicals 
Fine chemicals 
Synthetic organic chemicals, 
including dyes and intermediates 
Plastics 
Drugs and pharmaceuticals, 
not including proprietary preparations 
Explosives 
Compressed and liquefied gases 
Insecticides and fungicides 
Industrial alcohol 
Solvents 
Wood distillation products 


Chemical Process Industries 
Fertilizers 
Iron and steel 
Non-ferrous metals 
Glass and ceramics 
Rubber 
Petroleum 


Leather 

Paint, varnish and lacquers 
Textiles 

Pulp and paper 


Best industry-total statistics are probably 
those furnished by the Securities and Ex 
change Commission in its “Survey of 
American Listed Corporations.” These 
statistics are based on the annual corpo 
ration reports, using a prescribed uniform 
accounting system, which have been re 
quired by law since 1934 of every corpo 
ration whose stocks are listed on the New 
York Stock Exchange. This is the first 
time that such groups of corporations 
have been required to report their statistics 
in a comparable manner. The standardized 
bookkeeping thus introduced has caused 
some fairly large revisions, especially in the 
assets column. Also, some data such as 
volume of sales, is now included which 
had previously been withheld by some 
chemical companies, many of which have 
been quite secretive. 

These statistics suffer necessarily by not 
including corporations whose stocks are 
not listed. The 38 companies which are 
included in the totals for 1939 and 1941 
produced 87.5 percent of the total value 
of chemical production given by the Manu 
facturing Chemists’ Association in 1939. 

Financial characteristics of the chemical 
industry of the present time are sum- 
marized in the combined totals given in 


Table I11—Chemical Industry Com- 
bined Total Statements * 


1939 1941 

Net sales (volume of busi 

Net profit from operations. 189 431 
Net profit after all charges 200 223 
Total dividends........... 160 172 
1,946 2,872 
Capital stock............ 919 915 
678 793 
Net profit from operations 

ude dees 8.0 24.5 
Net profit after all charges 

Current assets to, liabilities 5.49 2.29 


* Securities & Exchange Commission data based 
on 38 companies, 
Millions of doliars. 


net including fertilizers. As 
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Table II. These financial characteristics 
make a favorable showing for the industry 
in comparison with other American in 
dustries over the same period. The chem 
ical industry has shown an exceptional 
growth of assets, balanced by capitalization, 
and equalled by sales volume over the last 
20 years. 

Net earnings have been uniformly high 
as compared with most industries, and this 
has been reflected in the accumulation of 
a substantial surplus, the payment of regu- 
lar dividends, and the reinvestment of large 
amounts in the industry in the form of 
new plants for old products, and research 
and development of new processes and new 
products. 

Maintenance and depreciation expenses 
are high for the chemical industry, but 
cost of sales, including cost of manufac- 
ture, is lower than for most industries, 
being about 51-54 percent of sales. This 
allows a favorable net profit all the way 
down the profit-and-loss statement. The 
net profit from operations, 18 percent in 
1939, was one of the highest reported for 
any industry reported by the Securities and 
Exchange Commission, being equalled only 
by the non-ferrous metals (18.7) and 
rayon industries (18.5). 

The new organic chemicals business ap 
pears to be more profitable than the older 
business in inorganic chemicals. This 
should be expected because the newer 
organic chemicals are still being commer- 
cially prepared under patent protection for 
the most part, whereas the large-volume 
inorganic chemicals are in many cases 
being manufactured under processes which 
are patent-free, but under conditions where 
the large volume production by one or a 
few companies is the most economical. 
There are no direct figures on this be- 
cause many large chemical companies are 
engaged in both fields simultaneously. 


RESEARCH PAYS 


Included in the costs of production of 
the chemical industry is one very impor- 
tant item upon which the industry as a 
whole has based a great deal of its expan- 
sion: Research. In 1937 and 1938, the 
chemical industry employed over 300 re- 
search workers per 10,000 wage earners, 
or about a fifth of all the research workers 
in the country. The expense of chemical 
research in 1938 amounted to 3.3 percent 
of sales (22 companies) or more than 18 
percent of net profits from operations. 
The organic chemicals industry reported a 
higher figure, 4.3 percent of sales for re- 
search in the same year, and the figure 
was 5.0 percent in 1933 when sales were 
smaller. American industry as a whole 
is estimated to have spent about 0.2 per 
cent of sales for research in 1938. 

This emphasis on research is important 
in the history of the industry. It has 
meant expansion into new products and 
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markets rather than the simple expansion 
of the production and sales of one or a 
few items. Thus, each of the large chemi- 
cal companies has diversified into many 
new fields, thereby becoming more re 
sistant to pressure and depressions while 
at the same time opening the road to the 
development of still other new chemical 
products. 

Another corollary of this method of ex 
pansion is the time, effort and expense 
which is necessary for the commercial de 
velopment of most chemical processes 
Experience has shown that usually a long, 
expensive period of research and semi 
commercial production is necessary to per 
fect a process. Six years from discovery to 
the first commercial shipment is often 
quoted as an average in the industry, 
but many processes have taken much longer 
than that. However, once a use and 
process are established, the experience has 
been that usually the industry quickly be 
comes fairly stable. 

Approximately a third of all chemical 
sales are to industrial consumers as com 
pared to 27.4 percent for industry as a 
whole. An unusually large percentage 
31.3 percent, goes into the chemical in 
dustries’ own wholesale branches as com 
pared to 21 percent for all industry groups 
The great majority of chemicals disappear 
into the processing of finished goods, % 
that the ultimate consumer secs only a 
finished product and seldom sees the chem 
icals which were used in its manufacture 
As a matter of fact, the chemical manufac 
turers are among their own best customers 

There has been a gradual tendency in 
recent years for some chemical companies 
to extend towards the production of readh 
processed or consumers goods. This ha 
been especially true in the fields of plas 
tics and synthetic fibers, but it has been 
felt also in the fields of paints, varnishes 
and lacquers, veterinary medicines, insect 
cides and fumigants, and others. In con 
trast to this trend, there is also a tendency 
for some processing companies to develop 
chemical manufacturing on their own. 

Most chemicals, as stated before, at 
consumed by the chemical process indus 
tries. Some trends in consumption by 
these industries are shown in Table IV. If 
the percentage increases for 1935-41 ar 
rearranged in their order of magnitudes, 
we can see very easily which industne 
have been the fastest growing users of 
chemicals. The plastics industry easily 
tops the list. 

Textiles have also become related (o the 
plastics industry and to the chemical ® 
dustry, since the synthetic materials whic 
are spun into fibers are generally plastic 
and can be used in other forms than thi 
of fibers. In addition, synthetic chemicd 
detergents, wetting agents, coatings, agen’ 
for mothproofing, waterproofing 
crease-resisting fibers have increased tt 
mendously in recent years. 
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The rubber industry itself may step right 
into one of the first places in this table if 
the various synthetic rubbers now in pro- 
duction hold their markets. The Govern- 
ment has invested approximately $700,- 
000,000 in plants and equipment for the 
production of synthetic rubbers and of the 
chemicals from which they are produced. 
This is equal to approximately 70 percent 
of the total private investment in the 
chemical industry up to the time of the 
war. The industry so produced and now 
operating is typically a chemical industry, 
produced in the emergency at a faster rate 
than any chemical industry ever before. 
That it could be done at all is a tribute to 
‘the industrial chemists and chemical engi- 
neers of this country. The future of this 
business will depend primarily on the 
quality and price of the products in the 
postwar period. 

At the other end of the list are the 
leather, glass, petroleum, paint and var 
nish, industrial explosives, and fertilizer in 
dustries. It should not be inferred that 
these might not become profitable chem 
ical outlets. The opposite is true, and the 
development of some new outlet or use 
for chemicals in these fields offers great 
possibilities. The very fact that leather 
is at the bottom of the list might indicate 
a profitable field in which to look for in 
creases in chemical consumption. 


GENTLEMANLY COMPETITION 


Competition within the chemical indus 
try has been keen, but for the most part 
it has been remarkably orderly, one can 
truthfully say, gentlemanly. Competition 
is really technical competition or compe 
tition between different processes or be 
tween products competing for the same 
end use. Hardly ever is the competition 
between two or more producers of the 
same material by the same process. 

Competition between technical, scien- 
tific and engineering skill is as keen as 
lightning flashes, but pressure-selling, price- 
cutting and labor-sweating are not generally 
practiced in the industry. Selling methods 
are apt to be on the conservative side, and 
sales are based usually on the quality of 
the product for the specific use intended 
rather than on price alone. 

Expinsion has come most rapidly during 
4 war period; the inorganic chemical in- 
dustry during World War I, the organic 
chemical industry during World War IL 
This may be due to the difficulties and 
the long and costly development period 
usually required in peace times for the 
develop nent of a production process and 
of @ sales market for a new product. Dur- 
mg war periods demands have become in- 
sistent ind developments have been rushed 
through regardless of cost, sometimes on 
the basis of intelligent guesses in the 
absence of complete scientific data on 
some pliase of a process. 


Table IV—Consumption of Chemicals by Industries 


Industry 
Fertilizer 
Pulp and paper 
Glass 
Petroleum 
Paint, varnish & lacquer 
Iron and steel 
Rayon 
Coal products.. 
Leather : 
Explosive (industrial) 
Rubber 
Plastics 


Chemical businesses once established 
have tended, for the most part, to be stable 
and profitable and individual business en 
terprises, particularly those which Have 
strongly supported research activities and 
those which have not hesitated to diversify 
their products, have shown unusual abili 
ties to grow and expand. 

In this country, the inorganic and 
heavy chemicals industry is an older, 
larger volume, and probably lower profit 
industry than the younger, rapidly expand 
ing organic chemicals industry. Although 
there will undoubtedly be some exceptions. 
it can generally be said that improvements 
and discoveries in the technology of in- 
organic chemicals should be expected to 
come slower as time passes. 

The synthetic organic chemicals indus- 
try, on the other hand, was born in this 
country about 25 years ago and it is even 
now in the process of a breathtaking ex- 


Percent 
Growth 
1935-1941 
61.8 
7790 
42.1 
44.7 
45.2 
78.8 

104.5 
97.3 
61.7 
23.5 
53.0 
80.2 

129.0 


62.8 


Growth 
Position 
7 


1941 
31.49 
21.92 
15.03 
15.20 
15.03 
12.88 
12.87 
11.06 
9.28 
4.88 
5.54 
8.91 
3.71 


162.80 


pansion. Of the various source materials 
for organic chemicals, it appears unlikely 
that there will ever be a better source than 
petroleum. The next 10-20 years may well 
be spoken of as the “Petroleum Era.” 
However, the utilization of petroleum and 
coal for chemicals will always be negligible 
with respect to their utilization for power. 
If petroleum sources are used and dis- 
appear, then similar products may be made 
from coal and finally from carbohydrates 
such as cellulose and sugars from plants. 

There is almost no industry for which 
scientists have not found some chemical 
the use of which will improve an old 
product or help to produce a new one. 
Since chemicals are primarily raw mate- 
rials, the future chemical industry may not 
only be the basic industry that it is today 
but it may become the universal basic 
industry of our physical civilization, under- 
Iving all other industry. 


Table I1l—Industry Statistics for 1939* 


Companies Type of product 
19 Non-ferrous metals and products 
(assets over $20,000,000) 
Rayon yarn 
Chemicals 
Drugs and medicines 
Cement 
Toilet preparations and soap 
Metal and glass containers 
Bisenits and 
Building materials other than clay 
products and cement 
Clay products 
Grocery specialties and miscellane- 
ous food products 
Floor coverings and miscellaneous 
textiles 
Non-ferrous metals and 
(assets under $20,000,000) 
Oil refining 
Distilled beverages 
Paper and allied products 
Steel (assets under $100,000,000).. 
Tires and other rubber products. . 
Grain mill products 


Food canning and preserving..... 
Apparel & related finished products 
Hosiery 
Shoes 
Paints and varnishes 
Bread and cake 
Textile fabrics 
Leather tannimg 
Vegetable oils 
Fertilizers 
Cane sugar refining 
14 Meat packing and allied products. . 


* Securities and Exchange Commission data. 
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Total Net 
Assets** 


560 
736 
213 
Steel (assets over $100,000,000)... 4,114 

90 


Current Net 
Assets to Profit from 
Liabilities, Operations, 


Sales** Percent Percent 


‘ 


83 
—_ 


CH 


1 
69 
60 


** As millions of dollars. 


1935 
Base 
Year 
6 
12 
10 
13 
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100.00 
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$253 $1,080 4.84 18.7 poe 
115 69 5.20 18.5 ae 
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Hydraulic conveyors are well 


suited to a number of types of 
conveying applications, such as 
the handling of ashes from ash 
pit to dump, and the handling of 
coal under certain circumstances. 
Their power requirement is rela- 
tively high, but their operating 
characteristics often offset this 
undesirable factor. Like the 
pneumatic conveyor, previously 
described by the author, their 
power consumption can be pre- 
determined with a fair degree of 
accuracy, as shown in the accom- 
panying article.—Editors 


ransvort of bulk materials by flow- 
Lo water has some important appli- 
cations and frequently provides the best 
solution of the problem. The hydraulic 
conveyor functions much as does a flowing 
stream in nature. Light materials, leaves, 
twigs, etc., float on the surface. Heavier 
materials submerge and may rol] along the 
bottom, unless the stream velocity is below 
the critical point where the material will 
stall and build up. 

An application in industry, accepted 
by engineers as among the best, is for the 
disposal of ashes from large steam plants. 
The ashes may be flushed from the pits by 
a directional jet to a covered sluice, then 
the flow is maintained by booster jets. A 
closed connection between ash hoppers 
and sluice eliminates the dispersal of gas, 
vapor and dust. If the run of the sluice 
is direct and horizontal, booster jets are 
spaced 50 ft. or 60 ft. along the run. At 
100 Ib. pressure the nozzle velocity is about 
7,000 ft. per minute so it is possible, by 
locating one booster jet at the up-turn 
of a closed duct, to give the stream of 
ashes and water an imparted velocity 
sufficient to continue the flow up an in- 
clined path, as from a boiler house base- 
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Characteristics and Applications 


HYDRAULIC CONVEYORS 


ment to above ground level. If the layout 
does not permit direct sluicing the ashes 
are flushed to a sump and, with the addi- 
tion of clean water to reduce the erosion 
of the pump parts, the solution is pumped 
to a disposal area or to an overhead de- 
watering and storage bin. 

A jet nozzle discharging 175 g.p.m. will 
flush out the pit at a rate of 1 ton per 
minute. Sluicing nozzles providing 225 
g.p.m. each will move the mixture of 
water and ash along the duct at that rate. 
Thus if the duct has a straight run of 
about 400 ft. with boosters 60 ft. apart, 
the total water requirement will be 1,750 
g.p.m., calling for a pump of 2,000-g.p.m. 
delivery at 125 Ib., and a 100-hp. motor. 
The ratio usually is 5 to 7 Ib. of water 
per pound of ashes. If each ash pit has a 
capacity of about 5 tons it will require 
about 10 minutes to flush it out and start 
operations at the next. 

If the ashes must be pumped out they 
are first flushed to a sump with a grid 
to catch the occasional clinker or fragment 
of firebrick too large for the pump to 
digest. This pump should preferably be 
protected against erosion by auxiliary clean 
water jnjection. It must have a capacity 
for the 175-g.p.m. jetting stream, plus 
the 225-g.p.m. sluicing to the sump, plus 
500 g.p.m. of conditioning and injection 
water, or a total of 900 to 1,000 g. p. m. 
The head loss in the disposal pipe with a 
velocity therein of not less than 6 ft. per 
second will be about 3 ft. head per 100 
ft. of pipe. If the disposal area is 400 ft. 
from the sump, the disposal motor will be 
20 or 25 hp. Since interruption of service 
due to shutdown of this pump. because of 
accident or repairs would stop the dis- 
posal of ashes, a stand-by pump usually is 
provided. 

While the power requirement for a hy- 
draulic system is several times that for a 
mechanical conveyor, power is a minor 
factor compared with dustless operation 
and elimination of danger to the men. 

For the small plant, also, hydraulic dis- 
posal may be advantageous. At one 
plant with three boilers equipped with 
chain-grate stokers, a concrete trench 24 
in. wide was provided, extending from 
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beneath the rear ends of the grates to a 
sump. It was found by trial that a flow 
of 100 ft. per minute sufficed to move 
the ash and clinkers to the sump, from 
which they are removed by a grab bucket 
The water is recirculated with the addi 
tion of sufficient make-up to minimize 
erosion of the pump rotor, while surplus 
water drains to an adjacent pond. The 
proportion of ashes to water is low—about 
6 percent by volume, but the percentage 
could be stepped up by increasing the 
rate of flow if desired. 

For handling coal, also, the hydraulic 
conveyor has some unique applications 
and possibilities. Fig. 2 shows a simple 
and ingenious installation devised whens 
priority for a resetve coal-storage conveyor 
could not be obtained. From some 6-in 
leader pipe on hand, a duct was assembled 
leading out from the discharge of the coal 
elevator over the proposed reserve storage 
area. The ground slopes easily to a rivei, 
permitting drainage through the soil. As 
the capacity of the sluice with the water 
available was but half the handling rate 
of the elevator, an adjustable bypass con 
trols the flow to it. The light-weight 
pipe line is easily shifted or extended # 
the coal piles up. A storage capacity o 
several hundred tons was thus provided 
at a cost of about $100, or about 3 percent 
of the cost of a suitable mechanical sys 
tem. The water used approximates 500 
g.p.m. for a handling capacity of 10 tons 
per hour, 

The hydraulic method is better suited to 
the formation of reserve ground storagt 
than to bin or bunker storage since the 
water must be drained off before the cod 
is usable, and this draining sometimes 5 
difficult to arrange for. Some installation 
inclose the reserve area by a dike. Th 
water drains off by gravity as the top lay 
is reclaimed either by drag scraper or bul 
dozer. It is of course necessary to asc 
tain first whether there are any complica 
tions preventing this outflow. Sever: wi 
ter conditions would be a serious handicap 
to submerged coal storage. 

One simple and effective hydraulic 
veyor installation is at an anthraci‘c 0 
breaker where a battery of screen chute 
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loads to cars. The empties are brought 
to the chutes and the screened coal passes 
over, while the undersizes must be re- 
screened and returned to the bins. A 
duct at ground level, with booster jets at 
intervals, floats the coal screenings to the 
boot of a slow-speed, perforated-bucket 
elevator. The coal drains as it is elevated. 
The surplus water with the proper amount 
of make-up may be recirculated. 

Various types of de-waterers are avail- 
able. Usually these are vibrating screens 
with the screen proper of wedge-section 
wire to minimize “blinding.” Another 
screen has longitudinal high-carbon, cold- 


draw steel wires stretched tightly without » 


cross wires. 

A common application of water as a con- 
veying medium is for transporting sand 
and gravel in dredging operations. If the 
material is to be delivered to a preparation 
plant the hydraulic method has a decided 
advantage in providing preliminary cleans 
ing Washing usually requires 2 to 6.5 
cu. ft. of water per cubic foot of sand and 
gravel, while for conveying, the sand and 
gravel constitute only 10 or 12 percent of 
the volume of water. However clean water 
must be provided for rinsing. 

In his excellent paper (1.C. 6875) E. R. 
Thoenen of the U. S. Bureau of Mines 
points out that the efficiency of the hy- 
draulic system is not very pleasing. If 
we assume a mixture containing 12 percent 
of solids, a head of 25 ft., and a capacity 


of 100 tons per hour of sand weighing 110 
lb. per cubic foot, then (1002,000) / 


60110) = 30.3 cu ft. of material 
per minute must be moved. At 12 percent 
this will require about 234 cu. ft. of water 
per minute. Assuming 40 percent voids 


Fig. 1—In smaller ash handling in- 
stallations the ashes are usually dis- 
charged to a settling sump as at the 
left below which, after draining, 
can be emptied by a grab bucket 


Fig. 2. Right—A few lengths of 

leader pipe and a stream from a 

fire hose served, as shown, to handle 
coal! to a reserve storage area 


and allowing for water filling the voids, 
the volume of mixture will be 252 
cu. ft. pumped per minute. The weight 
of mixture per minute is 30.3 cu. ft. of 
material at 110 Ib.=3,333 Ib. plus 234 
cu. ft. of water at 62.5 Ib.=14,625 Ib., 
which totals 17,958 lb. The theoretical 
horsepower is 17,958X25/33,000=13.6 
hp. The horsepower for lifting the sard 
alone is 30.3X110X25/33,000=2.5 hp. 
We see that 80 percent of the required 
power is expended on the water. How- 
ever, there may be other considerations 
which minimize the importance of the 
power requirement. 

A single illustration will suffice. When 
the construction of the Alameda, Calif., 
airport was undertaken, the writer was 
faced with very considerable expense for 
several thousand yards of fill to bring the 
grade above the tide level of San Francisco 
bay. It so happened that a contractor was 
about to begin dredging the Oakland estu- 
ary on the opposite side of the Central 
Pacific tracks under a contract that re- 
quired him to dispose of the dredged 
material so as not to block the channel. 
A mutually profitable arrangement was 
concluded by which he was permitted to 
extend his suction dredge discharge line 
across the airport site. By occasionally 
shifting the position of the discharge and 
levelling by bulldozer the airfield was 
formed at practically no cost. 

The hydraulic conveyor differs altogether 
from mechanical conveyors. It does re- 
semble the pneumatic conveyor in prin- 
ciple, and the power requirements and 
handling capacity for a specified material 
can be pre-determined with about the same 
degree of inaccuracy. 


Assume a 10-in. horizontal conveyor 
with a straight run of 200 ft., for a capacity 
for 40 tons per hour of coal. Without 
going through the details of the procedure 
for determining the power (see Chem. & 
Met., Feb. 1944, p. 147ff.), the blower 
for a pneumatic conveyor will approximate 
25 motor horsepower. A hydraulic con- 
veyor will handle coal to about 10 percent 
by volume of the water. The volume rf 
coal is 1,600 cu. ft. per hour, so the 
volume of water is 16,000 cu. ft. per hour, 
and the total volume of water and material 
is 17,600 cu. ft. per hour, or 293 cu. ft. 
per minute. The pump must function 
with clear water so the coal would be 
introduced into the duct through an air- 
lock beyond the pump. The head loss 
is 8.8 ft. in 200 ft. The weight of mix- 
ture is 64 Ib. per cu. ft. The theoretical 
horsepower is 29364X8.8/33,000=5 
water horsepower, i.c., a 10-hp. motor. 

The ratio of air to coal in the pneu- 
matic conveyor is 140:1. With the hy- 
draulic, the ratio is 10:1. The hydraulic 
conveyor is more efficient because the 
conveying medium is denser, and with 
coal it is close to the weight per cubic foot 
of the material. As the specific gravity 
of the material goes up, the velocity of 
flow must be stepped up, causing the 
efficiency to go down. 

Incidentally, the power for a belt con- 
veyor for the same job, a 16-in. belt at 200 
ft. per minute, would be 1.0 hp. for the 
empty belt, plus 0.5 hp. for the material, 
a total of 1.5 hp., requiring a 3-hp. motor. 

The hydraulic conveyor is adapted to 
certain conditions. The theoretical prob- 
lem just given is obviously not one of 
these. 
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POSTWAR UTILIZATION 


Synthetic Ammonia Plants 


The Department of Agriculture, 
investigating domestic markets 
for nitrogen after the war, pre- 
sents a discussion of the nation’s 
needs together with an analysis 
of ways and means for meeting 
these needs, which includes rec- 
ommendations for the continued 
operation of at least some of the 
government synthetic ammonia 
planting—Editors 


HE POSTWAR planning committee of 
pire Department of Agriculture has 
made a study of domestic requirements for 
nitrogen in the immediate postwar period. 
While this study was undertaken primarily 
to determine the amount which would be 
needed for fertilizer use, it necessitated a 
comprehensive survey of total require- 
ments and an appraisal of all sources of 
supply. The findings of this committee 
are of wide interest not only because they 
place a more or less definite range for sup- 
ply and demand under different conditions 
of industrial activity, but also because they 
attempt to answer the question of what 
postwar use may be made of government 
synthetic nitrogen. 

After fixing the essential place which 
nitrogen holds in times of peace and war, 
the report states that in times of peace 
almost three-fourths of the nitrogen con- 
sumed in the United States is used by 
agriculture in the form of fertilizer. When 
war comes agriculture’s supply of nitrogen 
is restricted and uncertain, due to urgent 
military and industrial demands. That 
was the case in 1917, and again in 1942-43. 
After Pearl Harbor agriculture faced a 
shortage of fertilizer nitrogen for two sea- 
sons, at the very time farmers were being 
urged to increase production. A more 
serious and prolonged shortage was avoided 
by government construction of synthetic 
ammonia plants and government subsidy of 
Chilean nitrate imports. But imports were 
restricted and uncertain due to the shortage 
of shipping space and other hazards inci- 
dent to war. The supply of fertilizer nitro- 
gen has been increased beyond prewar 
levels in 1943-44, but even now there is 


serious question as to our ability to supply 
fertilizer nitrogen in the amounts farmers 
would use for food, feed and fiber produc- 
tion in 1945. 

Disregarding the probability of unfavor- 
able conditions, the indicated annual con- 
sumption of 750,000 or 900,000 tons of 
nitrogen for fertilizer is almost double pre- 
war consumption. The increase is expected 
as a result of a large increase in farm cash 
income, some reduction in nitrogen prices, 
and greater realization on the part of 
farmers of the profitable returns from the 
use of fertilizers. Fertilizer nitrogen con 
sumption in 1943-44 was approximately 
620,000 tons and would have been sub- 
stantially greater except for several factors 
that tended to limit consumption. 

Touching upon the question of supply, 
the committee finds that if nitrogen con- 
sumption increases to 1,000,000 or 1,200,- 
000 tons, domestic production should be 
greatly increased. The plants owned by 
the government are needed to furnish 19 to 
24 percent of the estimated nitrogen con- 
sumption under the two favorable con- 
ditions. Existing private plants and re- 
duced imports would be adequate to meet 
probable consumption under unfavorable 
economic conditions. 

An alternative method of providing for 


Domestic consumption of nitrogen, 1926-43 
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increased consumption would be to in 
crease imports. In this gonnection the ditic 
assumption should be noted that imports -s 
under favorable conditions would be as A 
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Lower fertilizer nitrogen prices are gen 
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erally expected. They will be influenced tend 
by the general price level, government price wae 


policy, and the international or world 
price of nitrogen fertilizers. The war has 
caused a great increase in our fixed nitro 
gen production capacity, but there are no 
known technical developments that have 
reduced production costs. On the other 
hand, high labor and raw material costs 
have increased manufacturing costs when 
figured at a given rate of production 

It seems possible that fertilizer nitrogen 
prices may be reduced to about 1934-36 
levels if we assume good competitive con 
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ditions, but no subsidization of production 
by government. In fact, the May, 1944 
reduction in the prices of ammonia solu- 
tions has already brought the price of that 
important class of nitrogen material to 
the 1934-36 price level. 

Looking into the future, the committee 
finds that the consumption of nitrogen by 
agriculture and industry will depend pri- 
marily on the level of national production 
and employment, demand for farm prod- 
acts, and price for nitrogen. 

The government &as invested more than 
$200,000,000 in nine synthetic ammonia 
plants. They have a combined capacity of 
about 750,000 tons of fixed nitrogen per 
vear. That is more than United States 
consumption for all purposes in any pre- 
war year. The plants are well located with 
respect to the fertilizer market. 

Most of the plants produce anhydrous 
ammonia which is shipped to other fac- 
tories producing military explosives. Cer- 
tain of the plants, however, produce am- 
monium nitrate. Only one of these 
processes it to a form suitable for use as a 
fertilizer. In all plants an additional in- 
vestment would be required to provide for 
fertilizer production by modern methods. 
This investment, while substantial, would 
be quite small as compared with the initial 
cost of the present plant, and would be 
justified financially by the savings in pro- 
duction cost. A further improvement in 
the physical properties of the product also 
would result. 

_As these plants came into full produc- 
tion they have, over considerable periods, 
produced more fixed nitrogen than was 
required for the military program. The 
War Food Administration and the War 
Production Board, working with the War 
Department, arranged for all surplus am- 
monia to be converted to nitrogen fer- 
tilizer. It was the production from the 
war plants that made possible the sharp 
merease in fertilizer nitrogen consumption 
in 1944 

From the estimates of future consuming 
fequirements it is concluded that produc- 
tion of some of these plants will be needed 
in the postwar years. The working group 
of the Interbureau Committee on Post- 
war Programs therefore has recommended 
that plants with a combined capacity of 
about 300,000 tons N be converted for 


Favorable conditions 


1,040,000 tons 
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Estimated sources of nitrogen to meet postwar consumption 


the production of nitrogen fertilizers and 
other ammonia derivatives for civilian con- 
sumption. 

The question as to the nitrogen fer 
tilizers that should be produced at the 
converted war plants has been carefully 
considered. It seems probable that granu 
lar ammonium nitrate is the best material 
to produce at some, but possibly not all 
of the plants. Other nitrogen fertilizers 
that merit consideration are ammonium 
sulphate, urea, and sodium nitrate. Final 
decision on the product to manufacture 
presumably will be made by the organiza 
tion operating the plant and selling the 
product. 

Ammonium nitrate is one of the lowest 
cost nitrogen fertilizers that could be pro 
duced in the war plants. It is not only a 
low-cost material to manufacture, but 
being of high analysis can be distributed at 
a low cost per pound of nitrogen. Further- 
more, several of the war plants are already 
partially equipped to produce ammonium 
nitrate. 

In the 1943-44 fertilizer season approxi- 
mately 300,000 tons of ammonium nitrate 
were used as fertilizers. Much of this 
tonnage was not in satisfactory condition, 
or at least was not in good condition. Pro- 
duction of the better grades of granular 
ammonium nitrate was not started until 
November, 1943. Further improvements 
have been made in recent months. The 
products being produced at most plants 
for the 1944-45 fertilizer season are en- 
tirely satisfactory for direct application 
and for use in the manufacture of com- 
plete fertilizers. 

Referring to the desirability of early 


action the report says that surplus am- 
monia from the war plants has been 
processed into nitrogen fertilizers by rela- 
tively expensive methods as compared with 
the recommended modern methods pro- 
ducing granular ammonium nitrate. Pro- 
duction costs would be considerably 
reduced if plant conversion for the pro- 
duction of granular fertilizer could be 
made in the near future. Such conversion 
would not interfere with the use of the 
plants when needed to meet military re- 
quirements. It would be a major step in 
putting the plants in readiness to meet 
postwar commercial consumption at prices 
that reflect full competitive use of the 
most efficient materials and methods. 
Prompt conversion could not be made for 
the entire capacity that will ultimately be 
needed to meet estimated consumption. 
Plans for the conversion of recommended 
capacity could be completed and ready 
for action upon termination of the war. 

It is recommended that the government 
plants not converted to meet the esti- 
mated commercial consumption should be 
held as part of the nation’s military equip- 
ment. The plants would be maintained in 
standby condition or operated to meet the 
requirements of our military forces. They 
would, of course, be available to meet 
unexpected civilian demands in times of 
peace. 

The reserve plants would be just as 
much a part of our military forces as 
planes, tanks, ships and guns. The con- 
verted plants would help insure the pro- 
duction of future food and feed crops. 
The standby plants are “gunpowder” in 
reserve. In case of emergency each could 
help meet unusual needs. 

In summarizing its findings, the com- 
mittee recommends (1) United States 
ought to be prepared to supply up to 
1,200,000 tons of fixed nitrogen for civilian 
consumption. (2) Plants of a combined 
capacity of 300,000 tons N, now operated 
by the government, should be converted 
to meet probable civilian consumption. 
(3) Conversion of some of the plants for 
the production of granular ammonium 
nitrate should be started as soon as pos- 
sible. (4) All other government synthetic 
ammonia plants should be held as a part 
of the nation’s military equipment. 


Estimate of Future Prices for Nitrogen Fertilizers 


Wholesale, bulk Retail, cash 
per unit per ton per ton per lb. N 
Sodium nitrate, 16 percent $1.50 24.00 $35.00 10. 
Ammonium sulphate, 20.5 percent N......0.ese6 1.17 24.00 35.00 8.5 
Ammonimu nitrate, 32.5 percent N.............. 1,17 38. 10* 47.10 7.3 
* Refers to the material in bags. 
Estimate of Future Consumption of Nitrogen 
Most Moderately 
1940 favorable favorable Unfavorable 
conditions conditions conditions conditions 
Farm » $ million... 10,300 10,300 
Expenditure for fertilizer, $ million............ 237.5 482.9 391 276.4 
Fertilizer nitrogen, 1,000 tonms................. 413 900 750 500 
Industrial nitrogen, 1,000 tons. ............... 175 290 290 175 
Total. ‘ 588 1,190 1,040 675 
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RUBBER 


Production Enhanced New Process Methods 


Recent cancellation of all pro- 
jects for producing rubber from 
latex-bearing plants, with the 
lone exception of the program 
for rubber from guayule shrubs, 
serves to high-light the present 
method used for extraction at the 
Salinas, Calif., plant of the 
Emergency Rubber Project. New 
developments in process methods 
which improve both the efficiency 
of extraction and the quality of 
the final product have been 
added at Salinas and will be in- 
corporated in a new plant now 
under construction at Bakers- 
field, Calif., for operation early 
next year.—Editors 


xrraction of rubber from guayule 
E shrubs has currently followed the 
same process which was developed forty 
years ago by William A. Lawrence, a 
chemist, who was unaware that rubber ex- 
isted in the latex form in the shrub and 
based his procedure on a mechanical sep- 
aration of the coagulated rubber. Minor 
improvements have been made both in 
this country and in Mexico, but other 
processing difficulties which result in con- 
tamination of the finished rubber have not 
been remedied, and have in part retarded 
the development of this source of the 
natural rubber which is indispensable for 
compounding with synthetic rubbers for 
certain products. The recent extensive 
research work, started at the Eastern Re 
gional Research Laboratory at Philadelphia 
and transferred a year ago to the Bureau of 
Agricultural and Industrial Chemistry lab- 
oratory at Salinas, has produced many im- 
provements, features of which are being 


incorporated in the present plant as well as 
in the new one at Bakersfield. 

In the basic processes now being used 
in the Salinas plant the shrubs are stored 
for a period prior to processing to coagu 
late the latex and decrease the moisture 
content. Plant treatment consists first of 
chopping the shrub into chips after which 
moisture is reduced to an average content 
of 13-15 percent by means of a steam 
heated air dryer. The chopped shrub is 
passed through three sets of corrugated 
crushing rolls where the rubber cells are 
broken open and the rubber particles 
brought together or agglomerated. The 
crushed product is then mixed with about 
four and a half times its weight of water 
and is fed to a series of four silica-lined 
pebble tube mills. The time of passage 
through these four mills is approximately 
eighty minutes. Milling action results in 
maceration of the fiber and release of the 
agglomerated rubber from the rubber- 
bearing cells which exist for the most part 
directly under the bark. These small par- 
ticles of rubber are further agglomerated 


In Dorr selector, rubber “worms” float free of macerated woody material 


into particles which vary in size up ¢ 
that of a grain of rice, and are calle 
“worms.” Worms are separated from th 
plant fibers by flotation in a Dorr thick 
ener, the floating rubber with some par 
ticles of cork being skimmed from the 


surface. In the presefft process the plant ” 
fibers, or “bagasse,” are wasted from the , 
bottom of the thickener, but in the new 

plants they will be dried and burned fo # L 
fuel. 

Skimmed rubber, with contaminating 
particles of cork, is then subjected t and 
hydrostatic pressure of 300 psi. for § boxe 
min. at 200 deg. F. in vertical pressure 1 
vessels called, from the Spanish, “pailas.” net! 
In this treatment the cork cells are de $ ¢ 
aerated and the cork is waterlogged and from 
settled out in a second flotation tank. The of n 
rubber worms are then given a final scrub like 
bing in a small pebble mill to remove juer 
macerated vegetable material. Following worr 
this operation free water is removed from can 
the worms in a hydraulic press. The worms Hi and, 
are then dried in a tray vacuum dryer to: Fr 
moisture content of about one percent Salin 
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Flowsheet of the improved process to be used at Bakersfield for the extraction of rubber from guayule 


and pressed into 100-Ib. blocks which are 
boxed for shipment. 
The disadvantages which accrue in this 


method of processing are that the rubber 
is contaminated with resin-like material 
from the shrub as well as small amounts 
of macerated vegetable debris. ‘The resin- 
like materials can be removed by subse- 
quent solvent extraction of the rubber 


worms and the insoluble vegetable matter 
can be greatly mechanical 
and/or chemical means. 

From the study of operations at the 
Salinas plant on the part of James Byrne, 


reduced by 


Chief of Division of Engineering and as 
the result of research work by the Bureau 
of Agricultural and Industrial Chemistry 
laboratory, new process methods which 
will greatly improve the quality of the final 
product are being added at Salinas and 
installed in the Bakersfield plant. The im- 
proved process soon to be in operation at 
the Bakersfield plant is shown above. 
Defoliation of the shrub is the first of 
the major improvements to be incorporated 
in the new plants. Removal of leaves re- 
sults in an increased capacity for the mills 
since leaves contain little or no rubber and 


Spongy rubber from vacuum drier will be pressed into blocks for shipment 
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also interfere with milling operations. This 
operation is accomplished by immersing 
bales of shrub in boiling water for 10 min. 
after which bales are broken open and 
tumbled in a trommel. This action re- 
moves leaves which have been loosened by 
the boiling water. The next improvement 
consists of subjecting the chopped shrub 
to an aerobic fermentation or retting proc 
which reduces the resin in the shrub 
and consequently in the finished rubber. 

Other improvements will result in more 
efficient shrub and rubber handling and 
in improved rubber flotation and recovery 
after milling. The rubber refining or 
“scrubbing” process will be improved to 
such an extent that insolubles will be re- 
duced to a minimum. The rubber worms 
will be dried in a continuous belt circulat- 
ing air dryer which will result in rubber of 
higher quality because of shorter exposure 
to elevated temperatures. It may be that 
a solvent extraction unit will be added to 
the plants at a later date. 

Possibly if Mr. Lawrence had realized 
originally that latex existed in an uncoagu- 
lated state in the green shrub, the process 
which he evolved would have followed a 
different pattern, and the history of guayule 
rubber development might have taken a 
different trend. Work on the extraction 
of rubber as latex has advanced to the pilot 
mill stage. Naturally this type of rubber 
will be of very high quality and will 
broaden the field of usage for guayule. If 
this process can be developed commer- 
cially it will no doubt contribute greatly 
to the growth of the guayule industry. 
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HARRY W. GEHM 


A method for neutralizing acid 
wastes by means of an up-flow 
limestone bed has been devel- 
oped. Wastes containing up to 
10,000 p.p.m. of mineral acidity 
have been handled. Chemicals 
and operating costs were lower 
than for previously conceived 
devices. The method should be 
useful to many plants annoyed 
by this problem.—Editors 


MeTHOD for neutralizing acid wastes 
by means of an up-flow limestone 
bed has been worked out on laboratory 
and pilot plant scale. This work has been 
reported (Gehm, H. W., Sewage Works 
Journal, Vol. 16, p. 104, January, 1944). 
The device showed promise of being 
simple to construct and operate. Since 
then inquiries concerning full scale design 
and operation of such a device have been 
received. It is proposed, therefore, to re 
view briefly the published data which relate 
to design and operation of such a unit 
and with this information in mind, develop 
a tentative design and operating technique. 
The main factors involved in the prac- 
tical application of this process were found 
to be the following: 

Total Acidity of Waste—Wastes con- 
taining up to 10,000 p.p.m. of mineral 
acidity were successfully handled by pilot 
plant. Higher acidities led to excessive 
gas evolution and instability of the bed. 
Predilution to or below this concentration 
is required for some wastes. 

Sulphuric Acid Acidity of Waste—The 
concentration of sulphuric acid should not 
exceed 5,000 p.p.m. at any time, as such 
concentrations destroy the reactivity of the 
bed. Predilution can be employed to elimi- 
nate this difficulty. 
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Up-Flow Neutralization 


WASTES 


Acid Salts in Waste—The presence of 
appreciable quantities of acid salts reduces 
the effectiveness of the bed considerably. 
This is particularly true of salts which form 
precipitates on neutralization, as for ex- 
ample ferrous sulphate. 

Type of Limestone—Either crystalline 
or amorphous stone of high calcium variety 
is suitable. 

Size of Stone—The smaller the particle 
size the greater the area presented, hence 
the more effective the bed. However, very 
small sizes tend to wash out at the high 
flow rates employed. Best results were ob- 
tained by using number two chick gravel 
which had the following sieve analysis: 


% 
Retained on U.S. standard 7 mesh screen 0.0 
Retained on U.S. standard 8 mesh screen 1.6 
Retained on U. S. standard 10 mesh screen 15.6 
Retained on U. S. standard 20 mesh screen 81.8 
Retained on U. S. standard 60 mesh screen 0.5 
Passed U. S. standard 60 mesh screen 0.5 

This material is readily available, is 75 
percent as efficient as high calcium hydrate, 
and generally sells for but 60 percent of 
the market price of hydrate. This repre- 
sents a saving in neutralization cost of 
over 20 percent. 

Rate of Application of Waste—For 
practical purposes the rate of application 
of waste to the filter should not be less 
than 20 gal. per sq. ft. per min., as veloci- 
ties produced by flows lower than this fail 
to keep the bed well expanded and will 
not eliminate gases formed, silica and other 
impurities remaining after dissolution of 
the stone at a sufficiently high rate. Rates 
of application higher than 100 gal. per 
sq. ft. per min. have been employed ex- 
perimentally but have the disadvantage of 
requiring excessive free board and have 
the endency to wash out stone. Rates of 
application of waste should range between 
20 and 100 gal. per sq. ft. per min. 

Depth of Bed—Bed depths of from one 
to four feet were found to be mechanically 
satisfactory. As the neutralizing capacity 
was found to be in linear relationship with 
acidity of the applied waste and bed depth, 
the following equation serves as a guide 
in determining the most practical depth 
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(10/20 mesh stone). 


DESIGN RECOMMENDATIONS 


Starting at the influent end of the plant 
means must be provided to obtain for 
treatment a waste with a mineral acidity 
of less than 10,000 p.p.m. (as CaCO,) 
containing less than 5,000 p.p.m. of the 
acidity in the form of sulphuric acid. The 
acidity of waste shoul not exceed a pre 
determined limit at any time. These re 
quirements can be met by providing a 
equalizing tank into which waste coming 
from the plant is discharged. If necessary 
dilution water can be pumped from the re 
ceiving stream at a rate which when mixed 
with waste will maintain mineral and su 
phuric acid acidities below the prede 
termined level. In cases where intermittent 
discharge of waste is involved, arrangement 
for automatic starting of both the dilutios 
water and treatment unit pumps ci 
readily be installed. 

The pump used to apply waste to th 
bed should be capable of passing wast 
through the bed at several rates within th 
range of 20 to 100 gal. per sq. ft. bed are 
per min., depending upon the waste ha 
dled. The most adaptable range is betwee? 
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20 and 60 gal. per sq. ft. per min., and 
three rates of discharge within this range 
should provide adequate flexibility required 
for changing conditions. All equipment 
on the acid side of the bed should be con- 
structed of materials capable of withstand. 
ing the acids handled. 

The distribution and support plate for 
the limestone can be selected on the basis 
of the presence of suspended solids in the 
waste, their size and character. For wastes 
free of suspended solids, carborundum 
plates, such as those used for underdrain- 
ing sand filters, are well adapted. Where 
suspended solids are present in a very 
finely divided state, screens of 30 to 60 
mesh supported by grills or slatted plates 
of tapered slot design are suitable. For 
wastes containing suspended solids of all 
but the finest varieties, nozzle distributions 
combined with a silicious gravel or glass 
bead layer over them would probably work 
best. The fact that only small concentra- 
tions of suspended solids become appre- 
cable when concentrated by straining 
must be taken into account and means of 
distribution must be chosen which will not 
accumulate such matter, but pass it freely. 

Sufficient freeboard must be allowed in 
the column containing limestone to pre- 
vent carryover when the stone is expanded 
by the waste flow. As shown by Fig I, 
over 50 percent expansion occurs at the 
rate of 60 gal. per sq. ft. per min. It would 
be advisable to allow 100 percent free- 
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Fig. 2—A proposed design of an up-flow S 
neutralizing bed, capable of handling 100,000 
gal. per day of nitrocellulose waste containing 
from 10,000 to 15,000 p.p.m. mineral acidity 
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board over the bed level, as gas bubbles at 
times carry limestone particles higher than 
the stable level of the expanded stone. 
Another precaution which might be war- 
ranted is placement of a 20-mesh screen 
at the top of the column. The table shows 
the expansion observed at various rates of 
flow. 


Flow Rate, Expansion, 
Gal. per sq.ft. per min. Percent 
20 13 
30 17 
40 4 23 
50 39 
60 54 


Overflow wier and effluent piping must 
be made of sufficient size to permit free 
discharge of the maximum flow of neu- 
tralized waste. If possible a fall or cascade 
of the effluent should be incorporated in 
the design to allow partial CO, removal 
from the treated waste which will result 
in a considerable pH rise, because the pH 
value of the liquor as it leaves the bed 
approaches 4.2. Provision for obtaining 
continuous representative samples of the 
bed effluent prior to cascading should be 
provided. The relation between time of 
aeration and rise in pH values is about as 
follows: 

Aeration time, 


min. pH 
0 4.3 

l 6.8 

2 7.2 

5 7.8 
10 8.0 
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When cascades are used, the following 
may be expected: 


pH 
Waste leaving bed 45 
1-3 ft. falls 5.5 
2-3 ft. falls 6.4 
3-3 ft. falls 7.1 


Enclosure of the upper section of the 
column is necessary where indoor installa- 
tions are made, because the large quanti- 
ties of CO, released would constitute a 
hazard. If such enclosure is made, means 
of providing an adequate opening for in- 
spection and means of exhausting the gas 
should be provided. Such an exhaust 
should aid removal of CO, from solution 
on cascading. A gas passing from solution 
would be immediately removed and would 
probably prove beneficial in any installa- 
tion of this type. 

Replacement of dissolved limestone 
could be accomplished by a screw conveyor 
so arranged as to operate on signals from 
a pH recorder, measuring the pH of the 
waste just after passage through the stone. 
For example, the starting operation might 
be set for the pH value of 4.3, at which 
point the bed is just deep enough to re- 
move mineral acidity, and to stop at the 
pH value of 5.5 or any value indicative of 
a maximum column of stone. In this 
manner the feed of stone would be auto- 
matically regulated. 


CONTINUOUS OPERATION 


The chart shown in Fig. 1, which was 
taken from the pilot plant, illustrates how 
this arrangement would operate. The 
waste treated contained 4,230 p.p.m. min- 
eral acidity and was passed through the 
bed at the rate of 40 gal. per sq. ft. per 
min. At the end of 20 minutes the bed 
had shrunk from 12 to 8 in. unexpanded 
depth, and the pH dropped to 4.2. Suffi- 
cient stone was then added to raise the 
unexpanded depth again to 12 in., after 
which the pH rose to the original value of 
5.0. 

In Fig. 2 a proposed design of an up- 
flow neutralizing bed, capable of handling 
100,000 gal. per day of nitrocellulose waste 
containing from 10,000 to~15,000 p.p.m. 
mineral acidity, is illustrated. Means for 
dilution of the waste with an equal volume 
of water is provided and a total flow 
capacity of 216,000 gal. per day is pro- 
vided for in the bed. Attention is directed 
to the small size of the bed, which is only 
2 ft. in diameter. This and the possibility 
of constructing most of such a device of 
wood gives it a very low capital cost. 

Operating costs should be lower than for 
previously conceived devices, because once 
adjusted, the only operation outside of a 
checkup on each shift would be that con- 
nected with supplying the hopper with 
fresh stone. The low cost of the neutraliz- 
ing agent used must also be considered 
when this device is evaluated. 
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E. R. GILLILAND and H. M. LAVENDER, JR. Office of the Rubber Director, WP.B., Washington, 


Plant Investment and Production Costs for 


SYNTHETIC RUBBER 


This article is based, practically 
without change, on a special re- 
port of the Office of the Rubber 
Director which was issued by the 
Director, Col. Bradley Dewey, on 
Aug. 31, 1944. Based on figures 
supplied by the Rubber Reserve 
Co. it presents the first complete 
and authoritative picture of the 
investment and operating costs 
involved in the Government syn- 
thetic rubber program. What 
part of this capacity may be op- 
erated after the war, and by 


whom, are questions not yet 


answered. Nevertheless the re 
port should be required reading 
for all who are in any way inter- 
ested in rubber.—£ditors 


O MEET a national emergency the 

United States government undertook 
the production of synthetic rubber and 
the main essential ingredients for its manu- 
facture. In this program, monetary con- 
siderations were definitely secondary to 
obtaining a sure supply of synthetic rub- 
ber in the shortest possible time. 

To insure the success of this program 
in almost untried fields, it included a 
variety of different processes for the pro- 
duction of raw materials as well as sev- 
eral different types of synthetic rubbers. 

The following considerations were im- 
portant in selecting processes: 

1. The probable adaptability of the 
final product to replace natural rubber. 

2. State of development of a process. 

3. The availability of the basic raw 
ef the Government-owned synthetic rubber plants. 
Most of these plauts were provided for by the 
Galcbed accordance’ with the jnstroc 

netruc- 


tions of the Baruch Committee that they be 
— through"’ to completion without further 


materials necessary for the production of 
the polymer and the necessary inter- 
mediates. 

4. Military and industrial needs for spe- 
cial polymers. 

5. The estimated time of construction. 

6. The use of certain critical materials. 

On the basis of these considerations 
Buna-S was chosen as the best general 
purpose rubber and became the backbone 
of the program. Butadiene and styrene, 
the two principal ingredients of this poly- 
mer, were being produced on a small scale 
and some of the technical problems con- 
cerned with their manufacture were 
known. In addition, several companies 
had carried out extensive research and de- 
velopment work over a period of years. 

The second main synthetic chosen for 
the government program was Neoprene- 
GN. This polymer had been produced 
on a commercial scale for almost a decade 
and had demonstrated its value as a syn- 
thetic rubber. However, at the time Neo- 
prene was considered to be less suitable 
for general purpose uses than Buna-S and 
it appeared that the production of the 
necessary raw materials would require cer- 
tain facilities that were difficult to obtain. 
The program for Neoprene was, therefore, 
limited to the need contemplated for 
products requiring its special characteristics. 

Butyl rubber was also chosen for part 
of the program, but it was felt that al- 
though dats indicated that it was a syn- 
thetic rubber of considerable promise, the 
experience in both its manufacture and 
use was so limited that it would be unwise 
to gamble a major portion on it. 

These three synthetic rubbers form the 
real basis of the government synthetic 
rubber program, but in the summer of 
1942 the uncertainties were so great that 
the Rubber Survey Committee recom- 
mended the production of a limited 
quantity of Thiokol N for retreading and 
passenger tire production. It was realized 
that Thiokol N was a specialty polymer 
having solvent resisting properties that 
made it extremely valuable for certain uses 
but that it was not a rubber of high 
quality for general purpose uses. Since the 


raw materials and facilities that could 
be easily adapted to the polymerization 
were readily available, the Baruch Com 
mittee recommended a capacity of 60,000 
tons per year. It was later found that 
due to the effectiveness of various con- 
servation measures adopted and a rapid 
increase in the production of reclaimed 
rubber, it was possible to meet the situ 
ation without the use of Thiokol N and 
early in 1943 production as a general 
purpose rubber was abandoned. 

In Table I the resultant program is 
compared with the recommendations of 
the Baruch Committee. It will be noted 
in the table that there is considerable 
difference between the rated capacities of 
the present program and those recom 
mended by the Baruch Committee. As 
the program was built, it became obvi 
ous that a number of the plants would be 
able to operate at over capacity and it 
was, therefore, decided that the neces 
sary quantities of synthetic rubber could 
be made with plants of the rated capac 
ties given in the table. The Buty! pro 
gram was rerated from 132,000 to 65,000 
long tons per year in recognition of the 
actual rate at which the plants are a 
pected to operate with certain revisions 
and equipment additions over those con 
templated at the time of the Baruch 
report. It will be noted that the rate of 
production of all synthetics for the fourth 
quarter of 1944 is less than the Baruch 
Committee recommendations; this is also 
less than the present productive capacity 
of the plants, but it is believed that the 
schedule corresponds to the probable con 
sumption. 

Table II gives the capacities, produc 
tion, and the estimated investment for the 
various monomer and synthetic rubbe 
plants in the Government program. It 
is felt that the over capacity of thee 
plants -will be sufficient to produce s? 
thetic rubber at the rates given in Table 
I for the ultimate capacities of the va 
ous synthetics. Private investment in sy* 
thetic rubber plants estimated to toe 
less than $50,000,000 is not included ® 
this summary. 
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Table I111—Plant Investment Cost per 


these are very important in indicating 


Annual Long Ton Capacity of Synthetie the postwar possibilities of the various 
Rubber materials. ‘Today the operation of most 
U. S. Government Buna S of the government-owned plants has 
-~———-Dollars———.__ progressed far enough that a reasonably 
) 
; Rasio 1° Basie 31 accurate picture can be obtained of both 
Butadiene investment...... 324 80 
Sueno tresotenent...... 71 a1 the present production costs as well as 
Miscellaneous chemicals an:i those likely to be realized in the future. 
facilities investment. . 14 4 Th f 1 - t ly . ] 
tnvestment..... 178 178 cos ysis has been 
— —- ased on the out-of-pocket operating 
= charges. It does not contain any pro- 
Note: [Pasis 1 butadiene d «ety Invest iS} 
3 butadiene and invest vision for amortization, sales expense, 
capacities of the butadiene and styrene plants are profit or interest on investment. How- 
greater ‘han the ultimate capacities of the 
copolymer plants. If the full operation of these ever, it does include plant insurance, 
memdnction te imited taxes, nominal royalties and a small man- 
demand. 3 aiice, Baris agement charge to cover expenses which 
of styrene are required per long ton of Runa-8. are not capable of direct allocation and 
Averace Investment per annual ton of estt- 
mate’ Individual actnai butadiene, styrene. and which may or may not include some profit. 
could copolymer capacity, in dollars per long ton of 
Buna Amortization and interest on invest 
ion 
Com match actual capacity in ment were not included in the considera 
0.000 mag te of Bune-6 tions because of the uncertainty as to 
ee All U. S. Government Synthetics the basis on which the government will 
Investment per handle its investment. Also, the uncer- 
tanties in this country’s rubber policy are 
Buna 8. basis 1 abo so great that any estimates of selling ex- 
~ Buna 8, basis 2ahove ..... 663 pense on a postwar basis are meaningless. 
situ- er ; 779 Th fit t ke th 
NeopreneGN. The profits necessary to make the opera- 
Average (Buna S on basis 2 tion attractive are a function of the risks 
entailed in the private operation of the 
: It will be noted from Table III that _ plants and they, too, cannot be accurately 
- 4 the plant investment cost per ton of ca evaluated for the same reason that selling 
- ad pacity for the three synthetic rubbers. cxpense is uncertain. Therefore, all of the 
= Buna, Butyl and Neoprene. indicates costs in the following discussion exclude 
Pre , that the amount of equipment required is these four items and the resultant cost is 
es © B® roughly the same. There are investments the direct or out-of-pocket cost. 
. in private plants to produce such raw 
materials as alcohol. butylenes, naphtha, NEOPRENE-GN 
1 he butane, ethylene, calcium carbide, soap 
ad and other necessary ingredients which are Table IV presents the approximate cur- 
nd & not included in the above study. rent operating costs for Neoprene-GN, to- 
per gether with an estimate of its possible 
= PRODUCTION COSTS postwar cost. This cost includes feed- 
ape stock and direct operating costs, but ex- 
~ While the investment and operating cludes amortization, preliminary expense 
, : costs were not the major consideration avd research. It will be seen from the 
f the Be in establishing the government program, — table that the present costs average approx 
ea 
1s10us Table I—Comparison of Present Rubber Program with Baruch 
Committee Recommendations 
aruc 
te of Synthetic Rubber in Long Tons 
rth kstimated Ulti- Estimated 
os mate Annual Annual 
aruch Capacity with Rate 4th 
also ——Rated Annual Present Plants, Quarter 1944, 
: Baruch U.S. Present U.8. Present U. 8. U. 8. and U. 8. and 
pacity Only Only and Canada Canada Canada 
t the Bunas... 845,000 705,000 735,000 1,000,000 780.000 
con 382,000 68 75,000 75,000 38,000 
Neopren-GN 69 000 *63 ,000 ,000 70,000 57.000 
Thiokol-N . 60 ,000 Program suspended 
= Total. 1,106,000 836 ,000 873 000 1,145,000 875.000 
yr the 
ubber ' A luding 14.000 additional tons of neoprene plant capacity scheduled for completion during 
Butadiene, Short Tons 
these Rated Annual 
. syn Baruch U.S. Present U.S. Present U.S. 
Table Only Only and Caneda 
From grain or alcoho! 247.000 230 ,000 230 .000 
van butane... 60 ,000 75,000 75,000 
Wee pes 125 ,000 37 37 600 
combination of butylene and naphtha............ 85,000, 55,000 55,000 
767 ,000 7 ,600 687 ,600 


Table IV—Neoprene-GN and Butyl 
Plant Operating Costs 


(Cents per pound of product including feed stocks 
but excluding smortization, preliminary expense, 


research) 
Neoprene-G N——. 
Post- 
Present War Buty! 
Cont Cost Pres- 


Acetylene, Acetylene, ent 
11.67C./Lhb. 7.00C./Lb. Cost 


Production materials: 


Feed stocks ..... 11.10 6.70 2.51 
Other chemicals. . 4.19 4.19 4.12 
Sub-total... ... 15.29 10.89 6.63 
1.33 1.33 1.71 
Other costs: 
Operating labor. . 1.50 1.39 3.51 
Supervision...... 0.13 0.13 0.20 
Repairs and main- 
tenance. ...... 1.22 1.22 3.08 
Operating supplies 0.79 0.79 _ 
Laboratory... .. 0.30 0.30 0.92 
and ship- 
0.29 0.29 0.76 
Plant overhead.. as 2.75 
Salaries, wages. 1.29 119 van 
Insurance... .. 0.05 0.05 0.14 
Taxes... 0.04 0.04 0.06 
Miscellaneous 0.40 0.40 0.25 
Sub-total........ 6.01 5.80 11 67 
Royalties and man- 
agement fees. .... 1.89 1.75 1 5O 
24.52 19.77 21.51 
Bypreduct credit. . —0.48 —0.40 


Total cut-of-pocket 24.04 19.58 21.51 


imately 24 cents per pound of Neoprene- 
GN, with acetylene purchased at 11.67 
cents per pound. It has been estimated 
that acetylene may sell for approximately 
7 cents per pound in the postwar market. 
This may result in reducing the cost of 
Neoprene to approximately 19 cents per 
pound. High as these costs may appear 
to be, Neoprere-GN, as a result of its 
special properties, should play an impor- 
tant part in the future rubber field. 


BUTYL 


The government Butyl program is com- 
prised of two plants, one located at Baton 
Rouge, Louisiana, operated by the Stand- 
ard Oil Co. of Louisiana, and the other 
located at Baytown, Texas, operated by 
Humble Oil & Refining Co. The Baton 
Rouge units have been in operation for up 
to 18 months whereas the construction 
on the Baytown plant is still being com- 
pleted. Major operating difficulties have 
been experienced with the Baton Rouge 
plant. These have necessitated an ex- 
tensive research and development program 
and major alterations to all of the units 
are being installed. 

To date the maximum month’s pro- 
duction for the Baton Rouge plant has 
been 41 percent of rated capacity. On 
the basis of this reduced operation it 
will be seen from Table IV that Butyl 
tubber is being manufactured for an 
average operating cost including feed-stocks 
of 214 cents per pound. 

The above-mentioned research and de- 
velopment program, together with the 
alterations, should enable the Butyl plants 
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to operate at capacities approaching rating. 
While it is not possible to predict ac- 
curately the ultimate costs on the basis 
of present experience, it is believed that 
Butyl rubber may be manufactured at 
an operating cost, including feedstocks, 
of 10 to 14 cents per pound. However, 
its status as general purpose rubber is 
still uncertain and it will take large scale 
manufacture, consumption and use be- 
fore its ultimate position is determined. 


BUNA-S 


At the present stage of the program 
the most important evaluations of pro 
duction costs are those for Buna-S type 
rubbers. It is the main general purpose 
synthetic rubber and will probably be the 
chief competitor of natural rubber. For 


Table II—Summarized Rubber Program Capacities, Production and Investment 


Operator 


these reasons the following cost analysis 
is largely limited to Buna-S and to its 
raw materials. 


BUTADIENE 


The Government butadiene program 
involves a number of different processes 
but it can be divided into four main cate- 
gories based on the feed stocks employed: 
(1) Alcohol; (2) butylene; (3) butane; 
and (4) naphthas or other petroleum frac- 
tions. 


1. Alcohol Process—So far, the great- 
est tonnage of butadiene has been pro- 
duced from alcohol and over the next 
six months it may still account for more 
than half of all production. It will be 
noted from Table II that the investment 
cost per ton of rated capacity is mod- 
erate and when it is considered that the 


(Butadiene Quantities in Short Tons) 


From alcohol: 
Institute, W. Va. (G)......... Carbide & Carbon Chem. Corp.... 80,000 Feb. 1943 151,190 
Louisville, Ky. (G)........... Carbide & Carbon Chem. Corp... 60,000 Aug. 1943 74,800 
Koppere United Co............. 80 ,000 July 1943 95,380 
From butylene: 
Baton Rouge, La. (G)......... Standard Oil Co. of Louisiana.... 15,000 May 1943 20 .600 
Baytown, Tex. (G)........... Humble Oil & Refining Co... ... 30 ,000 Aug. 1943 22,210 
Lake Charlies, La. (G)......... Cities Service Refining Corp... .. 55,000 
Port Neches, Tex. (G)........ Neches Butane Products Co..... 100,000 Feb. 1944 18,180 
Houston, Tex. (G)............ Sinclair Rubber, Inc............ 50 ,000 Apr. 1044 3,580 
From naphtha and ges oil: 
Baton Rouge, La. (G)......... Standard Oil Co. of Louisiana.... "6,800 Mar. 1943 6,820 
Ingleside, Tex. (G)........... Humble Oil & Refining Co....... @ 7,000 Oct. 1943 4,180 
El Dorado, Ark. (G).......... Lion Oil Refining Co............ 6.700 Oct. 1943 *1,340 
Corpus Christi, Tex. (G). Taylor Refining Co............. "5,500 Apr. 1944 *70 
Combination from naphtha and 
butylene: 
Los Angeles, Calif. (G).... Southern California Gas Co...... * 30,000 July 1943 410,880 
Los Angeles, Calif. (G)..... Shell Chemical Division. ........ 25,000 May 1944 12,640 
From butane: 
Borger, Tex. (G)............. Phillipe Petroleum Co........... 45,000 Sept. 1943 14,040 
El Segundo, Calif. (G)........ Standard Oil Co. of California. 15,000 Apr. 1044 in 
Toledo, Ohio (G)............. 15,000 June 1944 30 
Other plants: 
Baton Rouge, La. (P)......... Standard Oil Co. of Louisiana.... 6,000 
Charleston, W. Va. (P)........ Carbide & Carbon Chem.Corp... “5,000 
Philadelphia, Pa. (P).......... Publicker Comm. Alcohol Co.....7 10,000 
Sarnia, Canada C)............ Imperial Oil, Ltd...... 


Grand total, butadiene plants 


1 Private butadiene plants of Dow Chemical Co., 
Shell Chemical Division of Shell Union Co., 
United Gas Improvement Co., Phillips Petroleum 
Co. and Standard (1! Co. of Louisiana tn operation 
prior to the inerption of the government program 
not listed After completion of scheduled 
ditions, The estimates which in some cases may 
be conservative are felt to correspond to the 
production rate over an extended perio! without 
sacrifice in product quality or plant efficiency. In 
case of need plants may operate et higher rates 
for short periods. *G—U. &. Government: P— 
Private; C—Canadian Government. * Basis for 
these figures is oot comparable in all cases due 
to sizeable utilities investments in some plants 
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whereas other nlants purchase utilities directly 
from outside suppliers. Crude butadiene pro 
duced for subsequent purification. These figures 
net Included in totals. * Does not include out- 
side crude butadiene production purified in addition 
to own production. T Applies only to specifica- 
then butad'ene produced ; crude production purified 
elxewhere excluded. * Kobuta project consists 
of 80,000 tens per year botadiene plant and 37,- 
500 tenes per year styrene plant costing $61,508, - 
036. Cost of styrene plant is bere arbitrarily set 
at $20,000,000 leaving $41.508.086 for butadiene. 
* Bat Keuse project inciuder pilot pliant no 
longer In operation which is arbitrarily evaluated 
at $1,000,000. Total project estimated at $9,- 


"74 125 7,700,000 513 410 
22 100 7.500 ,000 500 500 
105 50 , 200 ,000 670 638 

= =— = 

139 553 398 
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plants have operated at over 180 percent 


of rated capacity, the investment per ap 
nual ton of butadiene, based on actud plo 
production, is less than $300. The alcoho 2.2! 
butadiene program involves three plants PFO 
containing 11 identical units each hay. iP 
ing an original rated capacity of 20,00) 
short tons of butadiene. The process wag %™ 
developed, designed and engineered by of 
the Carbide & Carbon Chemicals Com large 
Two of the plants contain four units cach, #98 
one located at Institute, West Virginia = 
operated by Carbide & Carbon, and om nie 
located at Kobuta, Pennsylvania, operated fm °° 
by the Koppers United Co. The third 
plant of three units at Louisville, Ken sin 
tucky, is operated by Carbide & Carbon. = 
These plants have operated for over : 15 ¢ 
year and their production costs are wel ny 
determined. Average production cost J 
from the three plants, above the cost of The 
the alcohol feed stock for the butadiene but 
are summarized in Table V. The ope: 
ating charges of approximately 2 cenh ™ 
per pound of butadiene are small in com Stand 
BUNA- 
Styr 


201 180 $39,308,096 $491 $273 Velasc: 
181 180 35,731,028 595 330 Les An 
177 180 * 41,508,036 519 288 
180 116,547,100 530 2M 
156 150 8, 600.000 573 382 
120 135 19 ,000 647 450 
100 17 ,000 ,000 309 209 
106 135 58,686,106 587 
63 135 31,500,000 630 467 
128 135,186,196 541 422 
*117 100 2.000 204 26 
#95 100 4,100,000 586 596 
38 50 2,300 .000 343 
11 25 1,800 ,000 327 1,30 
71 10,200 ,000 393 553 
81 100 13,500 ,000 450 490 
+58 120 21, 000 ,000 840 700 
109 34, 500,000 628 576 
61 100 35,000 ,000 778 778 


600,000. Maximom month's production * 
Neches is for one of two units only. u puriie 
tion plant of sufficient size to hand 7“ 
butadiene produced at El Dorado in additics ? 
own production. % Purification plant of § 
cient size to handle crude butadiene produced 
Corpus Christi in audition to own producte 
# Crude butadiene production only. Por 
cation plant of sufficient size to handle 
butadiene produced at Southern California 
to own production. 

Lerma) Cracking 


in addition 
Cracking 

17 Alcohol Process. Not in operation. < 
Process. Not in operation. ” Butylene | 
hydrogenation Process. 


Rated Total 
Cap., Month Prod. 
Plant Location Tons of Thru 
and * Source per First 
of Funds | Year Prod. Tons 
BUNA-S 
Butadiene! 
Ang: 
Tota 
(G 
Sarnia, 
Gran 
{iscellar, 
= and oth 
eee eee eee ; 
Baton Ro: 
Paytown, 
Tota! 
Grand 
Us. 
RUBBE] 
4.3, ge, 
OS per ye 
| 


ost o 
diene 
oper 
cents 
com 


a 3186 


Sof the alcohol 


parison to the cost of the alcohol em- 
loved, which for an ultimate yield of 
25 lb. of butadiene per gallon of 190 
proof alcohol, amounts to about 40 cents 
per pound of butadiene with the pres- 
ent alcohol price in the vicinity of 90 
cents per gallon. Therefore, the economics 
butadiene process are 
largely those of industrial alcohol produc- 
tion and the resulting cost of the buta- 


been modified and adapted by a number 
of operators using this process to fit 
different feed and product purification 
systems. The estimated operating costs 
for these plants, above the cost of butyl- 
enes, as given in Table V are consider- 
ably higher than those for the alcohol 
butadiene plants. Consequently, any re- 
duction in these charges plays a much 
more important part in the cost of the 


butadiene produce]. 

At the present time the larger dehy- 
drogenation plants have not achieved 
stabilized operation and therefore, their 
operating costs have fluctuated widely. 
For that reason the estimates given in 
Table V are based mainly on the cost 
data available on two of the smaller de- 
hydrogenation plants. However, thev 
have been adjusted to some extent to re- 
flect the expected ultimate cost for the 
larger units. An attempt has been made 
to forecast these operating costs for the 
postwar period and the results are pre- 
sented in the same table. The cost of 


diene is given in Fig. 1, as a function of 
alcohol price. Estimates on industrial al- 
cohol for large scale consumption after 
the war have ranged from as low as 12 
cents to as high as 20 cents per gallon. 
Using a somewhat optimistic price of 
15 cents per gallon the resultant direct 
cost of the butadiene is estimated to be 
83 cents per pound. 

2. Butvlene Dehydrogenation Process-— 
The main process for the production of 
butadiene in the petroleum field is based 
on the dehydrogenation of normal butyl. 
ene. The process was developed by the 
Standard Oil Development Co. but has 


the butylenes necessary to produce a 
pound of butadiene depends on both the 
market price of butylene and the ulti- 
mate level of the yields (utilization). 
Consequently, in Fig. the butadiene 
cost is presented as a function of the 
butylene utilization (pounds butadiene 
produced per pound butylene consumed) 
and the net cost of butylenes themselves. 
Currently butylenes range from about 8 
to 12 cents a gallon and the utilization 
ranges from 0.60 to 0.75. With 0.65 
utilization and 94 cents per gallon butylene 
(about present average value), butadiene 
costs approximately 7.6 cents per pound. 
In the postwar picture it should be pos- 
sible with a utilization of 0.65 and_ butyl- 
enes available at 6 cents per gallon to 
roduce butadiene by this process for as 
ow as 6.4 cents per pound. 

3. Butane Dehydrogenation Process— 
Three plants are included in the Govern- 
ment program to produce butadiene from 
butane. One of these was develo and 
designed by the Phillips Petroleum Co., 


Table If (Cont.)—Summarized Rubber Program Capacities, Production and Investment 


(Styrene Quantities in Short Tons; Copolymer and Other Rubber Quantities in Long Tons) 


Rated Total 
Cap. Month Prod. 
Plant Location Tons of Thru 
and * Source per First 6/44, 
of Funds Operator Year Prod Tons 
BUNA-S (Cont.) 
Styrene 
Dow Chemical Co........... 50,000 Sept. 1943 30,120 
Les Angeles, Calif. (G)....... Dow Chemical Co.............. 25,000 June 1943 17,920 
Texas City, Tex. (G) ha Monsanto Chemical Co......... 51,000 Mar. 1943 36,780 
Institute, W. Va. (G)........ Carbide & Carbon Chem. Corp... 25,000 May 1943 16,020 
Kobuta, Pa. (G).. ae Koppers United Co............. 37,800 Aug. 1943 20 ,950 
Midland, Mich. (P). ........... Dow Chemical Co. 
Sarnia, Canada (C)............. Dow Chem. Co. (Canada) Ltd... 10,000 
Baton Rouge, La. (G)........... 30 ,000 Apr. 1943 39,270 
Borger, Tex. (G)....... B. F. Goodrich Co ... 45,000 Aug. 1943 23,120 
Louisville, Ky. (G)...... B. F. Goodrich Co........ 60 ,000 Nov. 1942 63,210 
Port Neches, Tex. (G)........... B. F. Goodrich Co savatdbes 60 ,000 Aug. 1943 25,000 
Akron, Ohio (G)......... Firestone Tire & Rubber Co..... 30,000 June 1942 45,370 
Lake Charles, La. (G)...... Firestone Tire & Rubber Co..... 60,000 Sept. 1943 23 ,060 
Port Neches, Tex. (G)...... . Firestone Tire & Rubber Co. .... 60 ,000 Nov. 1943 20 ,860 
General Tire & Rubber Co...... 30,000 July 1943 27,470 
Akvon, Ohio (G)......... . Goodyear Syn. Rubber Corp 30 ,000 May 1942 35 ,620 
Houston, Tex. (G)....... Goodyear Syn. Rubber Corp..... 60,000 Oct. 1943 17,910 
Los Angeles, Calif. (G).. . Goodyear Syn. Rubber Corp..... 60,000 June 1943 22,630 
Louisville, Ky. (G)...... P National Syn. Rubber Corp...... 30,000 Oct. 1943 22,850 
Institute, W. Va. (G)..... United States Rubber Co........ 90 .000 Apr. 1043 94,170 
Naugatuck, Conn. (G)..... United States Rubber Co........ 30,000 Sept. 1942 25,220 
te Angeles, Calif. (G) United’ States"Rubber Co........ 30,000 Oct. 1943 11,590 
Total U. S. Gov. Copolymer 
liseellaneous, catalyst, chemical 
Grand total U. 8. Gov. Buna- 
Neoprene-GN 
Ky. (G)........... E. 1. duPont deNemours &Co.... 54,000 Oct. 1942 50,120 
Deepwater. N. J. (P)......... E. I. duPont deNemours & Co... 9,000 
BUTTL neoprene 
baton Rouse, La. (G).......... Standard Oil Co. of Louisiana.... 38,000 Mar. 1943 7,950 
Humble Oi) & Refining Co....... 30,000 Sept.1944 ...... 
(Est.) 
Canada (C)............. 7,000 saan 
U.S. GOV. SYNTHETIC 


footnotes preceding page. » 4,200 


“8 eT year is amount contracted for by Rubber tons per year. Maximum month's produ 
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———Estimated investment———~ 


% of Per Per 
Rated Cap. Ann Ann. 

Max. Est Ton Ton 

Mo. Ult Rated Ult. 
Prod. *Cap Total ‘Cap. ‘Cap. 
117 175 $18,150,000 $363 $207 
116 175 15,000 ,000 600 343 
117 160 19,700 ,000 386 241 
lll 100 9,900 ,000 396 396 
102 140 20 ,000 ,000 533 381 
oes 154 82,750,000 439 285 
142 130 $7 ,536 ,853 $251 $193 
101 130 8,980,272 199 153 
121 130 11,742,788 196 151 
114 130 16,584,896 276 212 
142 130 6,639,247 221 170 
97 130 14,132,698 236 182 
ill 130 16 , 584,896 276 212 
149 130 7,986,848 266 205 
143 130 7,666 ,247 256 197 
101 130 13 ,373 ,698 223 172 
77 130 10,773,701 180 139 
125 130 7,386,853 246 189 
136 130 18,560 ,550 206 158 
93 100 8,566,247 286 286 
113 130 5,386 ,850 180 139 
129 §161,902,644 230 178 

12,512,609 eee 

129 603,798,549 857 663 

™ 126 111 43,000 ,000 796 717 
41 100 27 ,000 ,000 710 710 
100 26 ,000 ,000 867 867 

100 53,000 ,000 779 779 

125 699,798,549 845 675 


Reserve Co. Actual rated viant capacity is 10,000 based om unexpanded capacity of 40,000 long tons 
per year. 
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its operator, and the other two, utilizing 
the Houdry dehydrogenation process, are 
operated by the Standard Oil Co. of Cali- 
fornia and Sun Oil Co., respectively. Suf- 

mt experience in stabilized operation 

not been obtained on any of these 
plants to predict ultimate costs. How- 
ever, preliminary indications are that one 
or more of the plants will be able to pro- 
duce butadiene competitively with the 
butylene dehydrogenation units. 

4. Naphtha Cracking Process—The 
processes based on naplitha give a rela- 
tively small weight percent a butadiene 
(yields of 24 to 5 percent) and, therefore, 
their economics involve the evaluation and 
disposal of a large number of other prod 
ucts. At the present time it does not 
appear that these processes will be com- 
petitive with some of the others except 
for a very small amount of production 
for which integrated facilities are avail- 
able for the utilization of a high per- 
centage of the byproducts. 

5. Summary—To summarize, at the 
present time butadiene from alcohol costs 
approximately five times as much as 
butadiene from the low cost butylene de- 
hydrogenation. The cost of butadiene 
from alcohol will continue to be high as 
long as the price of alcohol is based 
largely on the cost of grain. If, in the 
postwar period, sufficient alcohol can be 
obtained synthetically from petroleum, or 
from molasses or other low cost agricultural 
products, this cost differential will close 
rapidly and the two processes would be 
competitive, if the prices of alcohol and 
butviene were approximately 94 cents 
and 6 cents gallon, respectively, or 
15 cents ay 134 cents, respectively. 
These prices of alcohol are somewhat less 
than are generally estimated for the post- 
war market and on the basis of the pres- 
ent calculations it appears that the butyl- 
ene and butane dehvdrogenation plants 
will be the low cost butadiene producers. 


STYRENE 


The styrene program as established was 
built largely around the Dow Chemical 
Co. process which had been in successful 
commercial operation for several vears. 
In addition, the Carbide & Carbon Chem 
icals Corp. used their own process and 
two plants employed modified Dow sys- 
tems. On the basis of present experience, 
it appears that the Dow process will be 
the low cost producer. These plants have 
operated very successfully and demon- 
strated their ability to give considerable 
over-capacity. Based on the operation of 
the Dow type plants over the past several 
months, the styrene costs, exclusive of 
feed stocks, are listed in Table V. Based 
on present yields, a nomograph for the 
cost of styrene is given in Fig. 3 as a 
function of benzene and ethylene prices. 
At present ethylene is charged to the low 
cost styrene plants at 6 cents per pound 
and benzene at about 16 cents per gallon, 
resulting in a styrene cost of approximately 
6.6 cents per pound. Certain other plants 
obtain their ethylene by the dehydration of 
alcohol. This results in an ethylene cost 
of approximately 30 cents per pound 
which with 16 cents per gallon benzene 
produces styrene costing 14 cents per 
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Fig. 1—Estimated direct costs* for 

alcohol butadiene, present and post- 

war, exeluding amortization and re- 

search and assuming a fuel value for 
bypreducts 


Fig. 3—Estimated direct costs for 

styrene, present and postwar, ex- 

cluding amortization; based on typi- 
cal benzene and ethylene prices 


pound. In the postwar picture it has been 
estimated that ethylene will be available 
at 2 to 3 cents per pound and benzene 
at 8 to 12 cents per gallon. Based on 
these prices it should be possible to 
produce styrene for an out-of-pocket cost 
of 4 to 5 cents per pound. 


COPOLYMER 


With the exception of a few plants 
which were already engineered and under 
construction before the expanded Gov- 
ernment program was undertaken, the 


* Costs based on present and postwar 
diene 


yields 
of 2.25 and 2.29 ib. of buta per gallon 
respecti 


vely. 


Fig. 2—Estimated direct costs of pe 

troleum butadiene, excluding amort- 

ization; based on butylene dehydro 

genation, with typical batylene prices 
and utilization 


Fig. 4—Estimated direct production 

costs for GR-S rubber, excluding 

amortization; based on typical price 
for butadiene and styrene 


copolymer plants for the production & 
Buna-S from butadiene and styrene # 
primarily of a standard design. In orde 
to provide as nearly a uniform produt 
as possible during the period when th 
conversion of manufacturing facilities fros 
natural rubber to BunaS (GRS) 
taking place, every effort was made ® 
run these plants by a standard operat 
procedure. As a result, the operatiti 
costs for the plants once they have # 
tained a full scale operation are qu 
uniform. A breakdown of these bat 
operating costs is presented in Table ' 
together with an estimate of their pi 
able postwar levels. These costs exclu# 
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the cost of the principal monomers, buta- 
diene and styrene. The cost of the "una-S 
as a function of the butadiene and styrene 
cost is presented as a nomograph in Fig. 
4. From the nomograph it can be seen 
that Buna-S can now be produced for an 
out-of-pocket cost of about 12.2 cents per 
pound with styrene and butadiene at 7 
and 8 cents per pound respectively. (‘These 
are the approximate out-of-pocket charges 
for the present low cost monomer pro- 
ducers). If the butadiene is made from 
alcohol at present prices, the out-of. 
pocket cost for Buna-S is approximately 
37 cents per pound. On a postwar basis 
it has been indicated above that it should 
be possible to produce butadiene and 
styrene at out-of-pocket costs of not over 
7 and 5 cents per pound, respectively. 
These prices should make it possible to 
produce Buna-S at an out-of pocket cost 
of 10.7 cents per pound. Even if the 
butadiene cost were 9 cents per pound, as 
might be realized by the alcohol process, 
the direct cost of Buna-S would be only 
12.1 cents per pound. In all of the above 
costs, nominal management fees and 
royalties as listed only are included. The 
additional selling expenses, provisions for 
profit, interest charges on the use of 
private operating capital, increased royal- 
ties and market risks may well increase the 
cost of both the monomers and the 
Buna itself by several cents a pound, 
probably not less than 2 nor more than 
4 cents per pound. However, no attempt 
was made to include these in the above 
studies 


SHIPPING COSTS 


Of general interest are a few calcula- 
tions on the over-all operation from the 
taw materials at their source to finished 
tubber laid down in Akron. In Table VI 
are presented estimates of the postwar 
cost for three cases. The first involves 
making the styrene, butadiene and Buna-S 


Table V—Butadiene, Styrene and Copolymer Plant Operating Costs 
(Cents per Pound of Product Excluding Feed Stocks, Amortization, Preliminary Expense, Research) 


Restadi 


—From Butylene— 


Aleohol—, 
Post- 
Present war 
Chemicals (excluding feedstocks) 0.18 13 
Other costs: 
Operating labor.......... 0.14 12 
(b) Supervision. ............ 0.02 


(ce) Repairs and maintenance. . 
(d) Operating supplies. ...... 
(e) Laboratory 
(f) Packaging and shipping.. . 
(g) Plant overhead.......... 
(1) Salaries, wages... 


: 
8888 


= 


(2) Insurance. ..... 0 0.02 
0.02 0.02 

(4) Miscellaneous... .. . 0.32 0.27 
Sub-total other costs... 0.80 0.82 
Royalties and management*.... 0.51 0.63 
2.44 2.33 
Byproduct oredit.............. -—0.23 -0.14 
Total out-of-pocket........ 2.21 2.19 


(Dehydrogena- 
tion) ——Styrene—— —Copolymer— 
Post- Post- Post- 
Present war Present war Present war 
0.57 0.50 0.42 0.42 2.10 1.90 
1.20 1.20 0.46 0.46 0.26 0.26 
0.48 0.44 0.27 0.25 0 52 0.45 
0 07 0 07 0.06 0.06 0.05 0.05 
0.42 0.60 0.23 0.30 040 0 40 
0.15 0M 0.01 0.01 0.02 0 02 
0 25 0 25 0.05 00 010 0.10 
0.02 0.02 0.01 0.01 0.33 0.25 
0 20 0.20 0.16 0.15 0.33 0.30 
0 06 0.06 0.03 0.03 0.08 0 03 
0.01 0.01 0.01 0.01 0.08 0.08 
0.15 0.15 0. 0.27 0.09 0.09 
2.21 2.15 1.10 1.14 1.95 1.77 
0.65 0.63 0.68 0.63 0.52 0.51 
4.63 4.48 2.66 2.65 4.83 4.44 
4.63 4.48 2.52 2.51 4.83 4.44 


* Management fee is scaled down with increased yearly production in a uniform manner for 


all producers. 


in Texas and shipping the finished rubber 
to Akron; the second involves starting 
with 53 cents styrene at Institute, West 
Virginia, making the butadiene from al- 
cohol and the Buna-S at Institute and 
shipping the finished rubber to Akron. 
The third involves the manufacture of the 
styrene and butadiene in Texas and ship- 
ment to Akron for polymerization. 


NATURAL RUBBER COSTS 


(Editor’s Note—The following is taken 
from a supplementary report, appearing as 
an appendix in the Special Report on the 
Synthetic Rubber program which is repro- 
duced on the preceding pages. The appen- 
dix was prepared at the request of the 
Rubber Director by Everett G. Holt, chief 
of the commercial research division of the 
Rubber Development Corp., and wg 
chief of the rubber divislon of the U. 8. 
Department of Commerce. Those with more 
than a casual interest In prewar natural 
rubber production costs and prices in the 
United States should refer to the original 
appendix, since it is a 14-page condensa- 
tion of an extremely thorough study.) 

The grade for which prices are quoted 
here is “plantation ri smoked sheets,” 
prices for which are above the average for 


Table VI—Influence of Shipping Costs on Costs of Rubber in Akron, Ohio 


Case I Case Il Case III 
Butadiene: 
Production cost. .... Butylene, 6c. per gal. Aleohol, 15e. per gal. Butylene, 6c. per gal. 
Utilization, 0.65 In West Virginia, Utilization, 0.65 
: In Texas. 6.60. per gal. 8.8c. per gal. In Texas, 6.6c. per Ib. 
Shipping cost....... 0 0 Texas to Akron 
0.86. per Ib. 
Total c.i.f. copoly- In Texas, 6.6c. per Ib. In West Virginia, In Akron, 7.40. per Ib. 
mer plant 8.80. per lb. 
Styrene: 
Production cost. .... Ethylene, 3c. per Ib. Ethylene, 3c. per Ib. 
Benzene, 10c. per gal. Benzene, 10c. per gal. 
‘ In Texas, 4.8¢. per Ib. In Texas, 4.8¢. per Ib. 
Shipping cost....... Styrene plant, Texas, to Texas to Akron, 
copolymer plant, Texas, 0.95e. per Ib. 
0.15e. per lb. 
Total «if. copoly- In Texas, 4.950. per lb In West Virginia, In Akron, 5.75e. per Ib. 
mer plant 5.75e. per Ib. 
Buna-§;: 
Produ tion cost..... Butadiene, 6.6c. per lb. Butadiene, 8.8c.perlb. Butadiene 7.40c. per Ib. 
Styrene, 4.590. per Ib. Styrene, 5.75c. per Ib. Styrene, 5.75e. per tb. 
In Texas, 10.3c. per Ib. In a 12.1c. In Akron, 11.1¢. per lb. 
per ib. 
Shipping cost....... Texas to Akron, 0.75c. | W. Va. to Akron, 0 
per Ib. 3.330. per Ib. 
Total cif. Akron.... 11.05e. per Ib. 12.480. per Ib. 11.1e. per Ib. 
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all grades of rubber. So far as rubber 
users in the United States are concern 
perhaps the best index is the series o 
rices at which rubber has sold in the New 
Fork market. Such prices do net, how- 
ever, necessarily reflect the long-term trend 
in cost of rubber production at the planta- 
tiens, and hence give no good idea of pos- 
sible postwar prices In the face of strong 
competition from synthetic rubber. (The 
appendix goes at considerable length into 
antation costs of production and also 
fedbeneee the nature of improvements that 
were being instituted in prewar years at 
the plantations and discusses the possi- 
bility for further cost lowering.—Fditor). 

Since 1922 rubber trading has been free 
of the effects of government control over 
roduction only in 1929-1933. The average 
New York market price during that riod 
was 9.63 c. per Ib., the annual price declin- 
ing from 20.6 c. in 1929 to a low of 3.47 ¢. 
in 1932. The latter. however, was strictly 
a depression price. The accompanying fabu- 
lation shows the average New York prices 
during the period from 1923 to 1941. An- 
other indication, based on the official im- 
port data of the U. S. Department of Com- 
merce is given also in the second column 
of the same table, and reflects importers’ 
average laid-down costs accurately. 
ever, import statistics cover all grades and 
types of rubber and the declared prices 
would be expected to be somewhat lower 
than New York market prices for planta- 
tion ribbed smoked sheets because of the 
inclusion of lower grades, as well as the 
Sapotee of domestic trading costs and 
profits. 


New York Wholesale Rubber Prices 
and U. S. Rubber Import Values 


New Y Import 

Prices Values 

1913-22...... 53.61 44.08 
30.7 26.68 
1924..... nee 26. 23.69 
48.11 
38.1 35.46 
20.6 19.08 
28.17 25.54 
1934... 12.93 9.80 
1936.... 16.51 14.93 
19.42 18.46 
14.70 14.10 
17.91 15.96 
20.24 17.37 
22.34 18.18 
16.49 14.40 
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ERNST BERL Research Professor, Carnegie Institute of Technology, Pittsburgh, Pa. 
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CORROSION RESISTANCE 


(Continued from Chem. & Met., Sept. 1944, p. 130) 


LEAD NITRATE 


214-222 Al Alloys 


244, 247 Al Bronx 


24s A! Bras 

244 Cu Ni Za 

257 Admuralt, 

250, 262, Copper 

266, 277 

265 Ni Cr Alloy Sol! 


272, 273, Brons 

315, 343, 

34, 372 

275, 2776 Cu Ni Alloy 
283-285 Cu Si Ma 
200, 201 Ni Mo Fe All cone. 
292 Ni Cr Fe W Ali cone. 
Nii Cu All cone. 
320 Ni Cr Alloy Sol! 
332 Ni Cr Alloy Sal! 
335, 336 Ni Cr Steel 10% sol.’ 
337, 338 Nickel Silver 
350-353 P Bronx 
355, 371 Copper 

Red Bras: 
364 Salver 
365-368 Co Cr W 


NITROBENZENE 


9, 19, 25 


All cone. 


Stainless 


142 High Silron Any conc. 
209 Fe Ni Cr Si Mo Cu 
211, 258 Admiralty 

244, 247 Al Bronze 

24s Al Brass 

249 Cu Ni Zn 

257 Admiralty 

259, 262, Copper 

266, 277 

272, 273, Bronae 

315, 343, 

344, 372 

275, 776 Cu Ni Alloy 
283-285 Cu Si Ma 

337, 338 Nickel Silver 
350-353 P Bronse 

355, 371 Copper 

359 Red Brass 


NITROUS ACID 


212 Stainless 5% sol. 
16,18 Stainless 5% sol. 
19, 20,25 Stainless 5% sol. 

139 High Si Mo Iron Any cone. 
142 High Silron Any conc. 


Expesure Conditions 


2-11 Stainless Sat. sol. 
139 High =i Mo lron Any cone. 
142 High Silron Any cone 
Fe NiCr Si Mo Cu Aqueous sol. 


MAGNESIUM SULPHATE 


2-11 Stainless 

12, 15, 18 Stainless 

19 Stainles 

2u Stainle 

25 
104 Fe Ni Cu Cr 
139 High Si Mo Iron Any cone. 
142 High Silron Any cone. 
1s7 Steel 5°> 
Merci 5°] sol! 
lw Ni Steel 5% sol! 
uy Fe NiCrsi MoCu Aeid slurry 
213 Alununun 0.1-10°> sol 


In dyestuff plant 


139 High Si Molron Any cone. 


Cerresion 


(Inches per Year @ Deg. F.) 


<0.004 at 7° 

Recom. to boiling 

Recom. to boiling 
<0.001 at 176° 


<0.0042 at hot or cold 
<0.04 at hot 

<0.0042 at hot or cold 
<0.004 at hot 

<0.004 at 77° 

No attack 

Recom. to boiling 
Recom. to boiling 
0.0022 at 68 

0.0023 at 68 

0.0018 at OS 

<0.001 at 176 

<0.001 at room temp. 


All Al alloys expected to be same as 213. 


Recommended 
Recommended 
Recommended 
Slight to moderate 


Recommended 
Recommended 


Shght to moderate 


Recommended 
Recommended 
Recom. at all temp. 
Recom. at all temp. 
Recom. at all temp 
Recommended 
Recommended 
<0.004 at 
Recom mended 
Recommended 
Slight to moderate 
Recomtnended 

No attack 

Recom. at all temp. 


<0.004 at 70° 
Recom. to boihag 
Recom. to boiling 
No loss 
Recommended 
Recommended 
Recommended 
Recommended 
Little or none 


Recommended 


Little or none 


| 


| 
| 


Ne. “Vateria! 


All Cu—Base Alloys 


308 Sb Lead 
311 Chem. Lead 
3u4 Te Lead 


PHTHALIC: ANHYDRIDE 


139 High Si Molron Any conc. 
142 High Silron Any conc. 


Exposure Conditions 


Attacked 

Not recommended 
Not recommended 
Not recommended 


Recom. to boiling 
Recom. to boiling 


2u9 Fe NiCr Si Mo Cu Phthalic acid slurry with maleic acid OK at 180° 


All Cu-Base Alloys 
w2 Ni Cr Fe 
316 Ni Cu Alloy 
330 Nickel 


PYRIDINE 
139 High Si Molron Any conc. 
142 High Silron Any cone. 


209 Fe Ni Cr Si MoCu_ Pyridine sulphate 
244, 247 Al Bronze 
200 Cu Ni Zn 
259, 262, Copper 

266, 277 

275, 276 Cu Ni Alley 
283-285 Cu Si Ma 
302 Ni Cr Pe 
316 Ni Cu Alloy 
330 Nickel 

337, 338 Nickel Silver 
350 353 P Bronze 
359 Red Brass 


Storage tank, unaerated 


ROSIN 
2-25 Stainless Molten 


104 Fe Ni Cu Cr 
139 High Si Mo Iron 
142 High Si [ron 
176 Fe Ni Cu Cr 


Recommended 


In processing tank during mfgr. <0.001 at 360° 


Same as 302 
Same as 302 


Recom. to boiling 
Recom. to boiling 
Satisfactory 
Recommended 
Recommended 
Recommended 


Recommended 
Recommended 
<0.001 at atm. temp. 
Same as 302 

Same as 302 
Recommended 
Recommended 
Recommended 


No attack 
Recommended 
Recommended 
0.01 at 700° 


Polo Fe NiCrSiMoCu Rosin + fatty acid in black liq. reeovery OK at 350° 


All Cu-Base Alloys 
213 Aluminum In processing of rosin 
302 Ni Cr Fe Pine gum distillation 
308 Sb Lead 
311 Chem. Lead 
3u4 Te Lead 
316 Ni Cu Alloy Pine gum distillation 
330 Nickel Pine gum distillation 


SODIUM BISULPHITE 


2-11 Stainless Sat. sol. 
139 High Si Mo Iron 
142 High Si Iron 
209 Fe NiCrSiMoCu 10°; sol. 
244, 247 Al Bronse 
249 Ca Ni Za 
257 Admiralty 
259, 262, Copper 
266, 277 
272, 273, Brouse 
315, 343 
344, 372 
275, 276 Cu Ni Alloy 
283-285 Cu Si Mo 
292 NiCr FeW All cone. 
293 Ni Si Cu All cone. 


308 Sb Lead 
311 Chem. Lead 
34 Te Lead 


337, 338 Nickel Silver 
350-353 P Bronse 
355, 371 Copper 

359 Red Brass 


0.012 at 212° 


Recommended 
Used in industry 
<0.001 at 212” 
Probably OK 
Probably OK 
Probably OK 
0.005 at 212° 


<0.004 at 70° 
Not recommended 
Not recommended 
No loss at 176° 
Recommended 
Recommended 
Slight to moderate 
Recommended 


Slight to moderate 


Recommended 
Recommended 
Preferred to 203 
Recom. at all temp. 
Probably OK 
Probably OK 
Probably OK 
Recommended 
Recommended 
Slight to moderate 
Recommended 
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“THEODORE R. OLIVE, Associate Editor 


$50 WAR BOND FOR A GOOD IDEA 


Until further notice the editors of Chem. 
& Met. will award a $50 Series E War Bond 
each month to the author of the best short 
article received during the preceding 
month and accepted for publication in the 
“Chem. & Met. Plant Notebook.” Articles 
will be judged during the month following 
receipt, and the award announced in the 
issue of that month. The judges will be 
the editors of Chem. & Met. Non-winning 
articles submitted for this contest may be 
published if acceptable, and if published 
will be paid for at space rates applying to 
this department. 

Any reader of Chem. & Met., other than 
a McGraw-Hill employee, may submit as 


many entries for this contest as he wishes. 
Acceptable material must be previously un- 
published and should be short, preferably 
not over 300 words, but illustrated if pos- 
sible. Neither finished drawings nor polished 
writing are necessary, since enly appropri- 
ateness, novelty and usefulness of the ideas 
presented are criteria of the judging. 
Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
entries to Plant Notebook Editor, Chem. & 
Met., 330 West 42nd St., New York 18, N. Y. 


August Contest Prize Winner 


LINING FLOTATION CELLS WITH MAPLE FLOORING 
SOLVES A DIFFICULT CORROSION PROBLEM 
L. D. ANDERSON 


Consulting Engineer 
Potash Co. of America 
Carlsbad, N. M. 


(Lonzostow is one of the most important 

problems with which the chemical en- 
gmeer has to contend. There are many 
orrosion resistant materials available, 
whose use is often imperative. In general, 
however, they are expensive. An effective 
defense against corrosion which was found 
telatively inexpensive may, therefore, be of 
aterest to fellow engineers. 

In a certain plant in which potassium 
chloride is separated from sodium chloride 
by flotation in a saturated brine of the two, 
there was much trouble from corrosion of 
steel plate The flotation cells 
were originally lined with rubber. The 
bond of the rubber to the steel plate did 
lot prove effective under the conditions of 
gitation of a brine pulp, the rubber tear- 
ng loose and causing endless trouble by 
hoking pipe lines and pumps. It was then 
cided to line the flotation cells with 
matched maple flooring, whereupon no 
turther trouble has been experienced for 
several years. 

This maple lining is not absolutely wa- 
ter tight. le brine does get between it 
and the steel plate. Corrosion of the plate 
begins, forming a sort of crust, which is 
kept in place by the maple lining. As long 
this crust is held tightly in place further 
corrosion proceeds very slowly, the steel 
plates thus protected having already lasted 
‘everal times as long as the original ones. 
lt is not anticipated that the protection 
will be absolutely permanent but it is be- 


lieved that the extended life obtained by 
this expedient is well worth while. 

The same principle applies to other 
kinds of lining, such as brick, in tanks 
subject to corrosion. They need not be 
absolutely tight. All that is necessary is 
that they retain firmly in place the crust, 
or scale, of the original corrosion, where- 
upon further corrosion will proceed quite 
slowly. 


ROTAMETER CONVERSION CHART 
FOR GAS WEIGHTS AND VOLUMES 


D. 8. DAVIS 


Wandotte Chemicals Corp. 
Wyandotte, Mich. 


N CONNECTION with the use of Stabl- 
Vis and Ultra-Stabl-Vis rotameters for 
gases, indicated weight and volume rates 
of flow must be multiplied by the factors 
Cy, and C,, respectively, when a gas other 
than that employed in the calibration is 
being measured. When the pressures and 
temperatures of the two gases are the same 
the factors can be calculated from the ex- 
pressions" 


where ¢, = density of the gas used in the 
calibration and ¢, = density of the gas 
being metered. 

The use of the nomograph, which facili. 
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SEPTEMBER WINNER 


A $50 Series E War Bond 
will be issued in the name of 


ALFRED H. McKINNEY 
Chemical Department 
Philadelphia Quartz Co. 
Philadelphia, Pa. 

For an article dealing with a 
means of using a temperature 
recorder to measure flow rate 
which has been adjudged the 
winner of our September contest 


This article will appear in our 
November issue. Watch for it! 


tates solution of these equations, is il- 

lustrated as follows: What are the weight 

and volume factors when measuring the 

rate of flow of a gas having a density of 

0.065 Ib. io cubic foot when the gas used 
ib 


in the calibration had a density of 0.076 
Ib. per cubic foot? Connect 0.076 on the 
¢, scale with 0.065 on the ¢, scale and 
read the weight and volume factors on the 
C, and C, scales as 0.925 and 1.08, re- 
spectively. 

The chart, constructed by methods de- 
scribed previously,’ can also be used with 
rotameters equipped with plumb-bob 
floats if the viscosities of the two gases are 
substantially the same. 


REFERENCES 


1. “Theory of the Rotameter”, Sec. 80-A, 
Fischer & Porter Co., Hatboro, Pa. 

2. Da . “Empirical Equations and 
Nomography”, p. 104, ist ed., McGraw-Hill 
Book Co. Inc., New York, 1943. 


Rotameter conversion nomograph for 
gas weights and volumes 
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“MUST” LIST CHANGES 


For tHe Japanese war, there is an entirely new “must” 
program. At the first of October this list included “heavy 
trucks and heavy tires, heavy artillery and ammunition, 
radar equipment, tanks, forge and foundry products, ships 
and ship repairing equipment, tentage fabric, lumber and 
pulpwood, construction equipment and other items of 
secret character.” And, on our own, we can add medici- 
nals, insecticides and insect repellants, as well as all the 
chemicals that enter into all of the foregoing. 

Almost any chemical engineer is competent to ap- 
praise this list as it affects the use of materials and ser- 
vices and thus gage the demand for his skills and those 
of his company. Such an appraisal is important. But 
what about the time schedule? Extensive discussion of 
this question with a number of well informed gentlemen 
in Washington seems to indicate the following as a 
safe and proper plan of action. 

We must assume that the Japanese war will go on for 
at least a whole year. (If it does not, so much the 
better.) We mav assume that further manufacturing 
for German victory will not be required here next year 
even though the field campaign may, and certainly 
the occupation in Germany will, continue for all of 1945. 

The “must” list quoted above indicates the portion 
of our manufacturing job which will be most emphasized 
from now until the first of 1945. There will then be a 
tapering off on the portion of this activity which has least 
significance in Pacific fighting. The cutback from peak 
production of 1944 will be pretty well accomplished bv 
July 1—the general estimate being about 40 percent of 
total military needs. There will be no cutback on Pacific 
needed equipment until we are very close to the end of 
that job 


MORE WASTE WOOD FOR ENGINEERS 


Postwar planning for the American forest industries, a 
number of which are becoming increasingly important in 
the chemical engineering field, is important. Growth 
supplies new wood in American forests to the extent of 
about 11 billion cubic feet annually, but the drain is 
variously estimated from 17 to 21 billion cubic feet. 
There is nothing alarming about this situation for the 
next decade or so, but present planning is needed to pre- 
vent serious difficulty 20 to 40 years from now when the 
magnitude of demands will be larger. 

Most obvious corrective for this exhaustion of reserves 
is the proposal that a larger forest area be developed and 
that more intensive forest practices be applied. There is 
an abundance of land which ought to be put into forests, 
land of such poor quality that farming on it results in 
sub-marginal living conditions. 
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Most important chemical engineering aspect of the 
whole problem appears to lie in the fields of more com- 
plete utilization and of development of new processes 
for using what are now waste parts or varieties of cuts. 
The whole product from a given cut-over area could 
readily be developed if these two types of technological 
effort were made. The forest effort, made largely by the 
lumbering industry in cooperation with the Government, 
would aim to make it feasible financially to bring out for 
use a larger portion of the timber cut. This would 
insure a continuous supply of relatively low-cost forest 
raw materials for chemical processing, thus greatly stimu- 
lating new methods of utilization as well as a more 
intensive commercialization of present processes. 


POSTWAR MILITARY RESEARCH 


Uncte Sam has sponsored more research dollar-wise dur- 
ing the last few years than in all previous history. Plans 
for the postwar termination of research projects and the 
proper continuance of certain long-time undertakings is 
now of major concern to Washington research leaders 
Much of interest to chemical engineers is involved in 
the crystallization of these plans for postwar research 
When Japan has fallen there will no longer be need 


for continuance in their present form of either OSRD or & “re... 
OPRD. These two agencies have proved their value in & induc 
the war period; but they are not.set up for peacetime 9 oyida 
operation in their present form. It is very gratifying to Th 
learn, therefore, that already the Army and Navy Com- & witho 
mittee, which is advising the Secretaries with regard to I poo 
future military research, has taken account of this fact I profe: 
and is seeking to place properly the parts of these and I even , 
other governmental agencies which are of postwar I dang: 
significance. parts 

In making these arrangements, which will require Con occur 
gressional approval ultimately by appropriation, it i The 
hoped that able and experienced leadership can be pro I profit 
vided by the military services. Apparently the military I scienc 
men now recognize the difference between competent will, 
and inspiring professional civilian research and the subse- 9 taking 
quent development work which only the trained militan becom 


man can fully guide as attempt is made to translate into 
field conditions the results of civilian research. Onh 
through clear distinction will the best results be available 


to the military services for application by the uniformed Teocr 
organizations afloat, on land, and in the air. South: 

Equally important, and equally neglected in the past variety 
are those important researches which will be applied by HM gia, 
industry for the benefit of the military. The Quarter reall 
master Corps, Ordnance and other supply services ca? Ti sear, 
get what they need from industry with greatest econom! Hip z 
and most prompt delivery if the government itself has indicat, 


investigators capable of working with industry on a pro 
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tigations will achieve will find development in the manu- 
facturing establishments of the nation. 

The uniformed staffs will not get the commodity 
results directly from their own laboratories; but they will 
get them in the products of manufacture which they buy. 
The Services will remain the ultimate judge of the use- 
fulness of the product, while the research is done in the 
fundamental laboratories and the manufacturing develop- 
ment is done by industry. Advice of the commissioned 
officers is essential at all stages, lest the ultimate objective 
be lost from view; but the techniques are those of civilian 
research. 

We trust that the men of high standing and long 
experience who are advising the Secretaries of War and 
Navy will succeed in properly organizing effective plans 
for postwar research. Wisdom is surely needed as insur- 
ance against the recurrence of ignorance in time of 
emergency. 


CURRENT FASHIONS IN RESEARCH 


Texrite industries have not gone in for fundamental 
research. Of late, however, the executives and technical 
leaders of these industries have become keenly conscious 
of the need of more research, both fundamental and 
practical in nature. Like religion, this is a good thing, 
but too sudden conversion also has its hazards. 

At least five important institutions have _ lately 
announced the establishment of research agencies or 
programs for scientific and technological work of this 
character. There is room enough for the work of all, 
and for other institutions that have not yet announced 
plans. But there is a grave question as to whether there 
are enough qualified leaders to guide and workers to do 
the investigations which are being contemplated as the 
“research fashion” has taken hold so suddenly in this 
industry. There will be need for great wisdom in the 
guidance of these establishments. 

This should be a matter of concern, both within and 
without the textile industries. If these institutions do a 
good job, the industries, the scientific and engineering 
professions, and the general public will all benefit. If 
even one or two undertakings should fail, there is a grave 
danger that research may fall into disrepute with some 
parts of the industries. Let us hope that this does not 
occur 

There is no group of American industries that could 
profit more from the methods and applications of modem 
science. Cautious development of research programs 
will, we can hope, make all of these and other under- 
takings constructive and prevent any of them from 
becoming discouraging failures. 


COTTON vs. RAYON 


Tuosr interested in cotton for the well-being of the 
Southeastern states are now confronted with a new 
variety of inter-commodity competition. This was splen- 
didly pointed out for the guidance of all cotton interests 
tecently in a discussion before the Annual Cotton Re- 
search Congress at Dallas, Texas. On that occasion 
R. J. Cheatham of the Southern Regional Laboratory 
indicated the significance of using staple rayon in cotton- 


fessional basis. The results that such governmental inves- 
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mill machinery. He pointed out that these mills use 
cotton by tradition and experience. But “they can now 
use rayon staple fibre also and are likely to do so if profits 
are greater.” That is a fair statement of a natural and 
inevifable human trait. 

It was pointed out that staple rayon of desirable lengths 
sells at 25 cents a pound, as compared with 22 cents for 
short staple cotton. However, when one takes account of 
the differences in tare and differences in market demand 
for yarn and fiber there is actually little difference per 
pound between the two fibers. In fact, there is some 
evidence of a greater profit to the mill companies if they 
spin and weave rayon instead of cotton. 

It appears that the chemical process industries have 
advanced rayon technology to the point that the only 
safe thing for cotton is now to grow and supply a satis- 
factory high grade cotton at a lower cost per pound at the 
mill. Southern agriculture must note and act on this 
trend in the textile industries. It can be taken for granted 
that the rayon industry is not yet done with its develop- 
ment and cost improvement programs. 


WALTER SAVAGE LANDIS, 1881-1944 


WE sar across an N.A.M. Committee table from him on 
Wednesday, September 13. There was a job to be done, 
a sub-committee to be appointed, and it was only natural 
that Chairman Weidlein should immediately select Dr. 
Walter S. Landis for the assignment. Two days later 
the hurricane that swept up the Atlantic Coast snuffed 
out the life of our dear and willing friend. When warn- 
ings came on Thursday, he had hurried to his home in 
Stamford to do what he could to prevent a repetition of 
the disastrous damage that had resulted from the 1938 
storm. He over-exerted himself and a few hours later 
his great but ailing heart ceased to beat. He died as he 
chose to live—working tirelessly and unselfishly. 

That, as we think back over a quarter of a century of 
fairly intimate contact with Walter Landis, was his out- 
standing characteristic. His abundant energy combined 
with his willingness to help any time, anywhere, in any 
worthwhile enterprise—was what made him such a pro- 
ductive leader of the chemical profession. ‘There was 
never a job to be done that he declined to do if convinced 
that it was needed and would be helpful. In the dark 
days of the depression his energies, along with those of 
a few others, carried along the vital relief work of the 
Chemists Advisory Committee. His close studies of the 
economics of chemical industry in this country and 
abroad were willingly shared with important groups and 
associations in almost every field of American business. 
The same was true of the realistic knowledge of research 
which he had gained through thirty-five years of active 
participation and direction. Landis’ energy and “know- 
how” were always ready and available when needed. 

Thus it is that so many of us already feel such a great 
loss in his passing. His achievements were recognized by 
the many medals and honors awarded him by the various 
scientific and professional societies. His leadership was 
recognized, not only in his own company, but in literally 
scores of boards of directors, industry committees, busi- 
ness and technical organizations. But what we miss 
most is the inspiration of his energetic example in serving 
others with no thought of self. 
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THEODORE R. OLIVE, Associate Editor 


WATER SEPARATOR 


Automatic separation of water from 
compressed air and gases, and simultan- 
eous ejection from the line, without the 
use of moving parts, is the function of a 
new family of “Liqui-jectors” recently an- 
nounced by the Selas Corp. of America, 
Erie Ave. at D St., Philadelphia 34, Pa. 
This result is accomplished by means of a 
recently discovered method for auto- 
matically separating liquid and gas phases 
by virtue of the surface tension of the 
liquid. 

The active elements in this continuous 
and automatic performance are two porous 
ceramic tubes, one inherently water re 
pellent, the other water permeable, but 
air impervious. The device has already 
gone through a period of field develop 
ment and has found use in connection with 
air-actuated industrial instruments, spray 
and blast equipment, compressors, atmos 
= gas generators, and pneumatic tools. 

e device is adaptable for air and gas 
lines up to 1}-in. pipe size and normal 
line pressures. 

Air enters the connection showr at the 
upper right in the accompanying illustra- 
tion, leaving through the upper left con- 
nection. In doing so it passes through the 
upper (water repellent) tube, where it is 
stripped of liquid water in the form of 
droplets, slugs or mist. This tube is a 
coarse ceramic, having an average of 50,- 
000 pore openings per square inch, each 
so small that the pressure drop across the 
tube is insufficient to permit water pas- 
sage against the resisting diaphragm-action 
of its surface tension. ‘The moisture there- 
fore coalesces and drops to the bottom of 
the unit where it passes through the 
second tube to the outside atmosphere. 
This second tube is constructed of a 
micro-porous porcelain with an average 
of 720,000,000 pore openings per square 
inch which, being constantly wet by its 
wick action, is said to constitute a per- 
fect air seal up to the rated limit working 
pressure of the unit. 

In the unit shown, which is the small 
est size designated as Model A-150-1 for 
#-in. pipe lines at pressures up to 100 Ib 
. sq. in., the pressure drop is less than 

.5 Ib. at 65 Ib. per sq. in., with a through 
put of 5 cu. ft. per min. The liquid ejec 
tion rate is said to be high mace so that 
even an abnormal moisture content can bx 


handled readily. 
KARBATE HEAT EXCHANGER 


A pvate-tyre heat exchanger, employ 
ing the principle of extended surface 
achieved through corrugations, has been 
seem in Karbate by the National 

arbon Co., Cleveland, Ohio. Karbate, a 
chemically inert graphitic material, pos 


sesses a high heat transfer rate and is said 
to be resistant to practically all acids, 
alkalis and solvents. The material is 
furthermore unaffected by acute thermal 
shock and can be used freely in inter- 
mittent operation or in alternately hot 
and cold baths, according to the manu- 
facturer. ‘The new construction assures 
maximum heat transfer area within a small 
overall size, as is evident from the accom- 
panying illustration. This factor reduces 
the tank space required for the heater, 
further minimizing the hazard of me- 
chanical shock during processing opera- 
tions. The heater shown in the illustration 
is a 4-in. thick plate with a number of 
internal 14 in. diameter communicating 
passages for steam or cooling medium. 
Heaters may be installed in sections, de- 
pending on tank capacity or solution tem- 
peratures required. Several such heaters, 
4x10x18 in. in size, operating on 25-Ib. 
steam pressure and maintaining tank tem- 
peratures of 180 to 190 deg. F., have 
been in service for a year or more, 
operating on a mixture containing approxi- 
mately 10 percent nitric and ; percent 
hydrofluoric acid in tanks measuring 3x4x4 
ft. There is said to have been no visible 
sign of deterioration in this time. No 
metal heat exchanger has been found to 
stand - in the same application more 


than a few days. 
SLUDGE COLLECTOR 
For vse in smaller diameter settling 


tanks, up to 55 ft. in diameter, the Link 
Belt Co., 2045 West Hunting Park Ave.. 
Philadelphia 40, Pa., has announced the 
Type B Circuline collector, supplementing 
the Type A for larger tanks, up to 115 ft 
in diameter. With this collector the set 
tled sludge is collected and continuous) 
moved radially inward, on the tank floor 
by a slow-moving scraper flight type con 
veyor and sludge plow, into a sludge hop 


Cross-section of new Liquid-jector 


per centrally located, from which the 
sludge is withdrawn. The conveyor is 
mounted on a power-rotated, centrally 
pivoted bridge spanning half the diameter 
of the tank and having anti-friction-bear 
ing-equipped, resilient, rubber-tired wheels 
at the outer end of the span, for smooth, 
easy travel on the top of the tank wall 
The entire floor area of the tank is cleaned 
of settled solids during each complete 
revolution of the bridge, permitting very 
slow rotation and insuring a minimum of 
disturbance to the settling , process and 
the settled solids. 

Influent is introduced centrally through 
a conduit under the floor of the tank, 
with effluent withdrawn over a peripheral 
weir. The drive, located at the outer end 
of the bridge span, consists of a motor 
ized speed reducer carrying a sprocket 
wheel which engages a heavy galvanized 
tow chain located and anchored in the 
effluent trough. The outer end of the 
bridge is pulled by this chain, or it might 
be said to “walk around” the chain. 
When used in a primary settling tank, 
the collector is provided with a screw 
conveyor supported along one side of the 
bridge span, for the purpose of confining 
and more effectively moving the scum 


New Karbate plate type 
heat exchanger 
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Fan-cooled speed reducer 


| 


New Cover-Lite goggle 


and grease to a scum trap. It is claimed 
that this feature prevents wind pressure 
from blowing the collected scum out of 
reach, 


FAN-COOLED REDUCER 


Pronouncep reduction in size for a 
given power output is achieved in the 
new Speedaire worm gear reduction unit 
recently announced by Cleveland Worm 
& Gear Co., 3249 East 80th St., Cleve- 
land 4, Ohio. This is the result of incor- 
porating of a fan-cooling system into the 
unit. ‘The basis of the cooling system is a 
new type of double-wall construction 
which provides an air passage completely 
enveloping the oil reservoir in which the 
gear operates. The inner housing wall 
forming the oil reservoir is deeply finned 
o the air side. An exhaust fan located 
on the coupling end of the worm shaft 
draws air at high velocity through the 
‘pace between the housing walls. The fan 
S designed to operate with either direc- 
Hon of rotation. This system is said to 
reduce operating temperature greatly, giv- 
ing the unit a much greater load-carrying 
capacity than a standard worm gear unit 
if equal size, when operated at usual motor 
peeds. In many instances, according to 
the manufacturer, it is possible to obtain 
a operating capacity with units of the 
new type equal to that of standard worm 
scar units having approximately double 
the housing dimensions. This results in an 
advantage due to reduced size or weight, as 
well as a material reduction in the dollar 
Ost per horsepower transmitted. 


New revolving-field generator 


New flat-spray nozzle 


PLASTIC GOGGLES 


Weicutnc less than 1 ounce, a new 
all-plastic goggle has been introduced by 
the Chicago Eye Shield Co., 2300 Warren 
Boulevard, Chicago, Ill., under the name 
of Cover-Lite. This goggle is designed to 
fit varying facial widths and may be worn 
directly over prescription glasses, as showr 
in the accompanying illustration. The 
large air space is said to eliminate fogging, 
while the strong plastic frame not only 
protects the entire eye area, but also 
shields against distracting reflections and 
eye strain, according to the manufacturer. 
In case of lens breakage, replacement of 
the broken lense is simple, a new lens 
being snapped into place readily. 


REVOLVING-FIELD GENERATOR 


Srzes from 5 to 25 kw. at 1,800 r.p.m. 
(and from 5 to 15 kw. at 1,200 r.p.m.) 
are available in a new line of nt. rt 
field generators manufactured by Kato 
Engineering Co., Mankato, Minn. These 
generators are built both as independent 
two-bearing generators for belt or coupling 
drive and as single-bearing generators for 
direct attachment to a standard engine 
bell housing. The generators are con- 
servatively rated and will carry 25 percent 
overload without exceeding the allowable 
temperature rise, according to the manu- 
facturer. The voltage regulation is a 
proximately 10 percent with a two-cycle 
speed change. Generators are made in all 
standard voltages and frequencies. 


FLAT-SPRAY NOZZLE 


For a variety of spraying applications 
where a sharp, flat, hard-hitting spray is 
needed, Spraying Systems Co., 4023 West 
Lake St., Chicago 24, Ill., has introduced 
the “Flatjet” spray nozzle shown in an 
accompanying dhustration. The nozzle is 
built without cores, vanes or other obstruc- 
tions, depending solely on its jet and de- 
flector plate to produce the desired spray 
pattern. Standard nozzles are made of 
brass, steel. or stainless steel, in one-piece 
construction. Nozzles may also be made 
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New 8-in. high-capacity diffusion pump 


of other materials, if desired. The nozzle 
delivers a flat spray with sharply defined 
edges and uniform distribution, requiring 
that all surfaces coming in contact with 
the liquid spray be accurately machined. 
A wide range of sizes is available for all 
requirements. Such nozzles may be used 
with water, brine, oil and liquids of 
similar viscosity. 

DIFFUSION PUMP 


Capacities in the neighborhood of 
2,500 cu. ft. of free air per minute in the 
pressure range of 0.1 to 0.01 microns are 
possible with the new Type B-8-0 indus- 
trial high vacuum diffusion pump an- 
nounced by National Research Corp., 100 
Brookline Ave., Boston 15, Mass. This new 
high-capacity pump operates against a mod- 
est forepressure of approximately 500 mi- 
crons of mercury. The pump is built en- 
tirely of metal and has four stages of jets, 
giving it its high pumping speed. The in- 
let flange is 8 m. in diameter for large gas 
handling capacity. The pump is equipped 
with an electrically heated boiler having 
an automatic thermostat equipped with a 
built-in cutoff switch to disconnect the 
power in case the cooling water supply 
should fail or the boiler should overheat. 
Water-cooling coils on the boiler give a 
short cooling-down time and allow for 
rapid exposure of the pump to atmospheric 
pressure after use. 

Pumps of this type are stated to have 
moved high vacuum out of the laboratory 
into industry where they are now being 
employed in the dehydration of penicillin. 
blood plasma and food, and in the pro- 
duction of magnesium by the ferro-silicon 
process. 


ROTARY PUMPS 


For THE HANDLING of liquids possessing 
inherent lubricating qualities, Goulds 
Pumps, Inc., Seneca Falls, N. Y., has 
announced a new line of rotary pumps of 
the double-helical or herringbone-gear 
type, which are available in ten sizes 
ranging from 4 in. suction and discharge 
(1-14 g.p.m.) to a 24 in. design with ca 
pacity ranging from 50 to 75 g.p.m. The 
maximum working pressure in all sizes 
is 75 Ib. All pumps are available for either 
direct drive through a flexible coupli 
or for belt drive. The pumps are of slanple 
construction, involving only two moving 
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rts, a split bolted type gland, renewable 
rings, and a built-in relief valve. All 
are said to be exceptionally quiet in opera- 
tion. Bearings are of high-lead bronze 
fitted with grease lubricators. The extra 
deep stuffing box is fitted with metallic 
ny the bronze gland being split in 
alf for easy removal. The relief valve is 
of the stainless-steel-ball type, built into 
the pump cover and externally adjustable. 
In addition to the standard fitted type, all 
pumps are available with all parts of iron 
or steel, or in all-bronze construction. 


EQUIPMENT BRIEFS 


Firty different formulas covering the 
range from 2.0 to 12.0 pH in steps of 0.20 
pH are available in the new line of Cole 
man certified buffer tablets which are now 
being offered by Burrell Technical Supply 
Co., 1936 Fifth Ave., Pittsburgh 19, Pa. 
Dissolving one of the tablets in 100 ml. of 
warm distilled water gives a buffer solu 
tion claimed to be exact in pH. The tab 
lets are provided in sealed containers hold 
ing 12 tablets. 


For the non-destructive examination of 
a variety of materials, such as plastics, 
leather, glass, ceramics, light alloy metals 
and thin sections of heavier metals, the 
Picker X-ray Corp., 300 Fourth Ave., 
New York, N. Y., is offering a new 50-kv. 
industrial X-ray unit which operates at low 
ee giving a long wave length of 
X-radiation. The new unit is shock-proof, 
ray-proof, and rated for continuous oper 
ation over long periods. It is self-contained 
and consists of the X-ray tube, the high- 
voltage transformer, the control unit and 
the inclosing cabinet and retractable hood. 
The control unit gives 20 steps of control 
from 5 to 50 kv. output. The exposure 
circuit is provided with a heavy-duty con 
tactor controlled either by a separate ex 
posure switch or by a timer, which is also 
controlled by a separate small toggle switch. 
The timer automatically limits preset ex- 
posure periods up to 30 min. in one-half 
minute graduations. 


Resistance of the Lucite methyl 
methacrylate resin manufactured by E. I. 
du Pont de Nemours & Co., Wilmington, 
Del., to attack by acids is the basis for a 
new use of this plastic in the lining of 
tanks holding chromic and sulphuric acid 
anodizing solutions in the treatment of 
aluminum alloy. Such Lucite sheets have 
been used in lining 28,000-gal. tanks. Lu- 
cite is said not to be affected by sudden 
temperature changes nor by the 15 percent 
chromic acid solution used, and it is 
claimed to have extended the life of the 
tanks indefinitely. 


Truscon Lasoratorres, Caniff & 
Grand Trunk R. R., Detroit 11, Mich., 
has announced a new floor coating product, 
known as Saf-T-Dek, which was a 
originally to insure safe footing aboard ship. 
The product is now available for civilian 
industrial use for slip-proofing floors. This 
material, it is claimed, represents the first 
attempt to use a heavy enough non-slip 
plastic covering, resulting in a coating 
which is said to be extremely tough and 


tenacious, and which sticks to any surface, 
including wood, steel and concrete, and 
even glass. The material is available in 
two standard colors, tile red and concrete 
gray, and is troweled on gy-in. thick. High 
resistance to surface wear, and long life, 
are claimed. 


Turee-Poist Gace Co., 3821 Broad 
way, Chicago 13, Ill., whose pipe-measur 
ing gage was initially described in our 
issue of November, 1943, has developed an 
improvement enabling the gage not only 
to measure instantly the sizes of all pipe 
from # to 12 in., but also all sizes of 
electrical conduit and thin-walled metallic 
tubing. The gage is of pocket size and 
consists of two pivoted steel plates with 
edges curved at three points for contact 
with the pipe or tubing to be measured, 
together with scales automatically show- 
ing the standard sizes of the three kinds of 
pipe and tubing mentioned. 


AN IMPORTANT new use for its needle 
type surface pyrometers, mentioned by 
Cambridge Instrument Co., Grand Cen 
tral Terminal Building, New York 17, 
N. Y., is in measuring the internal tem 
perature of plastic preforms heated by high 
frequency current. Using a needle pyrom- 
eter in this fashion, it is claimed to be easy 
to adjust the time cycle of the preheater 
for close temperature control, and to de 
termine the uniformity of heat distribu 
hon. 


MULTI-WALL BAG FILLER 


Tyre 100LS is the designation of a 
new screw-type filling machine for load 
ing granular materials into bags of the 
multi-wall valve type. Manufactured by 
the St. Regis Paper Co., Engineering and 
Machine Division, of Oswego, N. Y., the 
machine has a capacity range between 25 
and 100 Ib., filling from 60 to 90 bags 
per hour with a predetermined weight of 
dry, granular or powdered material. The 
material is delivered from overhead to a 
hopper equipped with a power driven 
agitator to prevent bridging or clogging. 
Material flows into a feed screw which 
injects it into the bag through a tube 
from which the bag is suspended. Read- 


Granular material filler 
for valve bags 


PFU 


ing the scale, the operator is able to reduce 
the feed rate when the desired weight is 
approached, allowing the final material te 
dnbble into the bag for accurate filling 
Then the bag is shaken automatically and 
lifted so that the clamp is released and the 
bag can be removed. Tucking in the valve 
lips completes the operation. 


PREFORM PREHEATER 


Desicnatep as Model 2-P Thermex x 
a new automatic high-frequency preheater 
for plastic preforms recently announced 
by the Thermex Division of the Girdle: 
Corp., Louisville, Ky. This device, which 
operates at a frequency of 25 to 30 mega 
cycles, using 230-volt, 60-cycle, single 
phase current, has an output in excess of 
3,400 B.tu. per hour. The unit measures 
28 x 28 in. and stands 47 in. high, weigh 
ing only 614 Ib. Being completely aut 
matic, it requires only plugging into the 
supply line and loading and unloading of 
the preform drawer. Closing the drawer 
all the way turns on the high-frequeng 
power and timer. At the end of the pre 
scribed time, which may be anywher 
from 5 or 10 seconds up to 2 minutes, the 
red indicating light goes out, the operator 
removes the tray and unloads the preforms 
into the mold cavities. 


Combination Avoirdupois-Metric Scale 


The accompanying view shows a new dial for 
portable scales manufactured by the Toleds 
Scale Co., Telegraph Road, Cleveland, Ohio 
which gives both avoirdupois and metric readings 
directly, without mental calculation. It will bk 
noted that the dial contains two scales, th 
inner being the metric, the outer the avoirdupos 
scale. This feature adapts the scale to bot 
packaging and compounding operations. 
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Production and purification of gaseous mixtures or liquid hydrocarbons 
are jobs Girdler has been doing for many years. We offer complete 
engineering. research and construction services. 

Whether your problem involves wartime gas processing or recon- 
version planning, the first place to go is to Girdler. We are ready 
now to work with you. and offer you the benefit of long. successful 
experience in handling a wide range of projects. Write us today. 


The GIRDLER CORPORATION ‘mn 


Gas Pa Division |, Hy 
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2A eycloidal-type blower is used in the system for con 
grain to cleaning equipment and storage bins 


1 Grain entering the plant is weighed on track scales 
and is unloaded by a pneumatic conveyor system 


CONTINUOUS COOKING CEREAL 


E. Seacram anv Sons, Inc. has developed a 
continuous process for cooking and converting cereal 
grains into a fermentable mash. The advantages of this 
development are: (a) A minimum of construction materials 
and building space is required; (b) equipment is simple 
and consists mainly of catalog items; (c) thermal efficiency 
is high and at the Louisville plant, for instance, 100 per 
cent of the cooking steam is regenerated and reused; 
d) operation is entirely automatic; (¢) storage of milled 
grain is eliminated; (f) high yields of alcohol are obtained. 

Grain is unloaded from cars by a pneumatic conveyor 
system. It is cleaned and transferred to storage bins, and 
the grain to be cooked is weighed by automatic scales. This 
grain passes over an automatic feeder to a magnetic separa 
tor, and then goes directly into roller mills where it is 
ground to the desired fineness. Dropping into a small slurry 
vessel, the meal is mixed with water and stillage at 122 to 
160 deg. F. This mash is pumped by a triplex pump to a 
jet heater, where it is instantaneously heated by steam 


to the cooking temperature, 350 to 360 deg. F. Th 
heated mash passes through a series of U-bend pipes, wher 
it is held for 60 to 70 seconds to complete the cooking 
after which it is instantaneously cooled to 145 deg. F. in 
vacuum flash chamber. The flash steam is reused fo 
distillation purposes in a vacuum beer still. 

Meanwhile, barley malt equivalent to approximate 
eight percent of the total grain is weighed, metered an 
milled as described above. The malt is mixed with : 
stream of water at 145 deg. F. in a mixing vessel, wher 
the malt enzymes infuse into the water for a period of tw 
minutes. This malt mash is then pumped into the max 
mash stream, and the mixture goes through pipelines t 
the coolers and fermenters. It is in this pipeline tha 
saccharification to maltose is effected in two minutes 
145 deg. F. 

This process is a typical example of the way in which a 
ancient art is being converted into a modern engineering 
and bacteriological science. 
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3 Air stream from the pneumatic conveyor system is fil- 
tered in order to remove all grain dust and chaff 


q Cleaned whole grain is fed from the storage bins 
an air-lock to special automatic scales 
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5 After being automatically weighed, grain runs to roller mills. 
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GRAIN CLEANER 


Automatic feeders control the speed and amount of flow 


BLOWER 


Cleaned Grain 


CHAFF BIN 


Chaff Out 


6 Milled through three-high roller mills, the stream of 
grain is ground to the desired fineness 
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7 Milled grain is mixed with warm water 
and stillage and cooked in a U-tube 
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8 Mash is heated instantancously by stea 
to the cooking temperature in a jet heat 
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9 Superheated mash is cooled to malting 
temperature in vacuum flash chamber 


10 All operations of grain handling, weighing, cocking and ie 
malting are controlled from a centrally located panel board a 
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Any Kind?...CALL CRANE 


ONE SOURCE OF SUPPLY...ONE RESPONSIBILITY FOR ALL MATERIALS 


It's as easy as that! Call Crane whether you need a 
single fitting, or all the materials for a complete 
piping system. Valves — fittings — pipe — fabricated 
assemblies—and piping accessories—for power or 
processing fluids—for high or low pressure—your 
Crane Branch supplies all your requirements for 
any service. In brass, iron, and steel—you will find 
that the Crane line provides the world’s greatest 
selection of piping equipment. 

One reponsibility for quality and craftsmanship 


ing installations. One order covers all your needs 
at any one time. Maintenance work—handling parts 
stocks—getting emergency replacements—all such 
procedures are simplified by taking advantage of 
Crane complete materials service. But, mainly, your 
installations get full benefit of Crane Co.'s 89-year 
experience and leadership in piping equipment. 


CRANE CO., General Offices: 836 South Michi- 
gan Avenue, Chicago 5, Illinois. Branches and 


Wholesalers Serving All Industrial Areas, 


of materials helps assure your getting the best pip- 


ONE STANDARD 
OF QUALITY 


From end to end, piping systems 
are more dependable when one 
high standard of quality guards 
every part. Typical of Crane qual- 
ity, here’s what Crane Iron Gate 
Valves add to your piping: Strong 
body sections resist severest line 
strains. Straight-through ports 
give streamline flow. A deeper 
stufing box lengthens packing 
life. Extra long guides keep disc 
travel true, while finest design in 
every part assures long life and 
smooth, positive operation. 


STANDARD IRON BODY 
WEDGE GATE VALVES 


Installation in Chemical 
Processing Plant... Piping 
Materials 100% Crane. 


VALVES FITTINGS PIPE 
PLUMBING HEATING PUMPS 
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Need Piping Equipment... oe 

aw! 
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IN the present emergency, powdered coal has Natu! 

°F stepped into the breach to relieve shortages of gas 

and oil as well as to take the place of these critical Piccor 

May be equipped for fuels, which must be conserved for military require- 

drying coal in mill ments. Chior: 
Maintains uniform For utilizing coal to the best advantage, install the 
grind at all feeds Raymond BOWL MILL . . . the modern drying- 


grinding-firing unit. You can convert your plant 
Caeneenatetes ganas now with assurance that you will obtain equal or 
Panel board operation greater efficiency and permanent, long-term econ- 
omy for your post-war operation. 


Noiseless, dustiess 


ond. dhecifanten It is the logical direct-firing unit for all types of 
rotary kilns and industrial furnaces . . . capable of 
High availability continuous a 24 hours a day for months 


without shutdowns... easy adjustments while run- 
ning... and requiring minimum attention. 


For details, see Catalog #43 


RAYMOND PULVERIZER DIVISION 


COMBUSTION ENGINEERING COMPANY, INC. 
1311 North Branch Street, Chicago 22, Ill. 


Seles Offices in all Principal Cities Canadian Representative: Combustion Engineering Corporation, Ltd., Mo 


Tramp iron disposal 


148 * OCTOBER 1944 + CHEMICAL & METALLURGICAL ENGINE 


reeging 
Polling r 
efractiv: 
pecific 
deg. 
ATURA 
Preser 
VOUS cor 
ble fats 
rdro-gua 
the | 
hanufact 
hicago, 
BOWL MILL Bun, 
Pettation 
of 
© grany 
tracted 
anti 
field: 
|: 
a, howe 
Mer, all 
Tesery ‘ 
med S€ry 
diffic; 
fats 2; 
tas 
IN | 


JAMES A. LEE, Managing Editor 


TRICHLORCUMENE 


SemMI-COMMERCIAL production of tn 
thlorcumene, (isopropyl trichlorbenzene) 
has been started by iter Electrochemi- 
cll Co., Niagara Falls, N. Y. Described 
s a colorless liquid with a mild, aro 
matic odor, the chemical is a mixture 
f isomers. Insoluble in water, it is 
sluble in alcohol and organic solvents. 
= he material is said to be highly stable 
5 md may be useful as an antifreeze for 
pecial purposes, as a component of in- 
etticides, protective coatings, paint re- 
wvers and plastic compositions, and as 
solvent for many materials. 
Trichlorcumene has been found to be 
mpatible with the following types of 
istics. The nature of the resultant 
iaterial is indicated as soft (S), rubbery 
R), tough (T), and brittle (B). 


Modified phenolic resin (S) 
Benzyl cellulose (T) (B) 
Chlorinated piccolyte (S) 
Phenol formaldehyde (S) 
Ester gum (S) 

Rosin (S) 

Natural asphalt (S) 
Methacrylate interpolymer (T) (R) 
Poly terpene resin (S) 
Piccoumaron (S) 

Poly vinyl chloride (R) 
Polystyrene (R) 

Chlorinated rubber (R) 


Physical Properties 


oleeular weight (pure tri- 
chlorcumene) ............ 228.5 
tesing range, deg. C...... ~—B80 to —45 


ling range, deg. C....... 245 to 265 
efractive index, n20/D..... 1.585 to 1.560 
pecific gravity, 15.5/15.5 


ATURAL ANTI-OXIDANT 


PreservATION OF the sweet flavor of 
bads containing either animal or vege- 
ble fats is one of the uses of nor-di- 
‘iro-guaiaretic acid, originally developed 
the University of Minnesota, and 
manufactured by the Wm. J. Stange Co., 
hicago, Il. Derived from the creosote 
uh, which is a type of low, scrubby 
teetation i wild in semi-arid 
Fgons of the Southwest, N.D.G.A. looks 
¢ granulated sugar after it has been 

led from the weed and refined. 
48 anti-oxidant is finding many uses in 
fields of food production and phar- 
feuticals. For the duration of the 
however, according to the manufac- 
met, all of the chemical produced will 
teserved for use in foods for the 
med services, where, heretofore, it has 
0 dificult to food: contain- 
4 and oiis without impairing the 
tastes. 
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CELLULAR RUBBER MATERIAL 


Strenctu, hardness, and light weight 
characterize Cell-Tite, an ebony-like cel- 
lular rubber material from which pro 
peller fairings are made, according to the 
manufacturers, the Sponge Rubber Prod- 
ucts Co., Derby, Conn. The makers also 
claim that the material has the best 
strength-weight ratio of any material pro- 
duced commercially. The product has more 
buoyancy and lower water absorption 
than cork; it has good thermal, electrical, 
and sound insulation qualities, and can 
be molded to almost any shape and form. 
It can be sawed, drilled, planed, and 
otherwise worked much the same as 
wood. 


ALKALINE STRIPPER 


For THE removal of zinc plate, 
the Enthone Co., New Haven, Conn., an- 
nounces the development of an alkaline 
stripper called Enthone Zinc Stripper. This 

roduct is said to strip zine plated coat- 
ings of all Thicknesses of the 
order of 0.001 in. will strip in 30 sec., 
leaving the metal clean and bright. 
Due to the alkaline nature of the solution, 
the tendency for rusting of the steel after 
stripping is largely removed, whereas this 
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is a serious problem when acid strips are 
used. According to the manufacturers, 
there is no attack upon the base steel 
from the stripper and the base metal, 
therefore, is left in its original clean con- 
dition after stripping. e stripper is 
also effective for removing zinc coatings 
that have been treated with various 
chromate processes, and for all types of 
bright zinc plates. The stripper is supplied 
as salts which are added to water in the 
concentration range of 2 to 3 Ib. per gal., 
and the mixture heated from 200 to 215 
deg. F. Plain steel tanks and heating coils 
are_ used. 


DICHLOROSTYRENE 


HEAT-RESISTANT plastic or synthetic rub- 
ber can be made from a chemical an- 
nounced by the Mathieson Alkali Works, 
New York 17, N. Y. Known as dichloro- 
styrene, the material gives to its plastic 
product excellent heat resistance and elec- 
trical insulating properties. Other plastics, 
say the manufacturers, are available with 
either one of these properties, but the 
Mathieson product is unique in its combi- 
nation of properties, being more resistant 
to heat than any plastic which combines 
good electrical characteristics with strength, 
machinability and moldability. 

Previously announced by Mathieson was 
a new rubber. Heretofore, because of gov- 
ernment regulations, the manufacturers 
were unable to announce the nature of the 
new chemical which made the rubber 

ible. Now, however, they announce 
that dichlorostyrene is a chlorinated pret- 
uct whose monomers are highly active and 
polymerize readily. Polydichlorostyrene, 
the plastic which is formed by this polymer- 
ization, resembles polystyrene in chemical 
resistance, solubility and general appear- 
ance. It differs from polystyrene princi- 
pally in resistance to heat, having a heat 
distortion point of 240 to 265 deg. F’, 
as compared with 165 to 190 deg. F. for 
polystyrene. The new plastic is more re- 
sistant to water, say the manufacturers, and 
is stable, showing no tendency to lose 
hydrochloric acid. It may be molded by 
conventional methods, although some 
modifications in injection molding and 
extruding technique are necessary due to 
the high distortion temperature and melt- 
in int. 

e plastic is readily copolymerized with 
other unsaturated compounds to form rub- 
ber-like products. Again, the outstanding 
characteristic of the rubber formed by the 
ae of dichlorostyrene with 
butadiene is heat resistance. It is reported 
that the Mathieson rubber gives its best 

ormance when containing 30-40 per- 
cent dichlorostyrene, or 12-14 percent 
chlorine. 
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FILLING COMPOUND 


For porTinc small 
for general filling work, a 

mund has been developed by Sterling 
Varnish Co., Haysville, Pa. ‘The mate 
rial is said to be verv firm, having con 
siderable resihenc I'wo separate parts 
one a viscous liquid and the other of low 


transformers and 
filling com- 


viscosity, supply the compound and must 
be mixed immediately before using as 
they react slowly at room temperature. 


For a period of 4 to 5 hr., however, the 
mixture retams sufficient liquidity for 
pouring. At 60 to 70 deg. C., the com 
pound, knewn as $152, starts to set in 
about an honr and becomes well-dried 
overmght. According to the manufac 
turers, the new compound has a high 
dielectric strength, a low coefficient of ex 
pansion, and is water resistant and oil- 
proof. It wall withstand temperatures up 
to 200 deg. C. without resoftening and 
does not become brittle at temperatures 
60 deg. C. 


as low as 


FUNGUS-RESISTANT COATING 


of communications 
equipment fungus-resistant coating 
is now possible with a finish made by 
Maas & Waldstein Co., Newark 4, N. J. 
Designed for application on phenolic 
insulators, termimal blocks, junction 
blocks, and the fixed windings of motors, 
generators, and dynamotors, the coating is 
a varnish, and may be applied by spray, 
dip, or brush According to the manu 
facturers, the material has been 
fully tested for diclectric strength, hard 


with 


SUCCESS 


ness, flexibility, and resistance to sult 
spray and thermal shock. The product 
is marketed as Durad Fungus Resistant 
Coating No. 524 


PLASTIC FLOOR MATTING 


By rixuity binding friction compound 


together by a plastic. a solid plastx 
friction type mat. marketed under the 
name of Ameritred, is made. Useful in 


many of the places where rubber matting 
was formerly used, this flat, non-skid 
matting is now available at the American 
Mat Corp.. Toledo 2, Ohio. Said to 
be easily cleaned, the material does not 
swell as rapidly as rubber where exposed 
to various types of oils. 


PLASTIC CEMENT 

Compounpep of selected resin bases 
with complex non-resin materials to 
yield a tough, pliable, continuous film 
capable of joining many combinations of 
materials, Pliastic, a synthetic resin ad- 
hesive, is a soft, white fluid. Produced 
by Paisley Products, Chicago 16, IIl., the 
cement may be used im its natural state 
or reduced with water. Application may 
be by brush, spreader, dipping. flow, or 
spray gun When dry, the film formed 
is semi-transparent, glossy, and flexible 
It has, according to the manufacturer, 
excellent heat-selling properties. In the 
liquid state, when used for bonding ma- 
terials, the cement can be applied to 
one or both surfaces; the porosity of 
the materials used determining the set- 
ting speed. It is said that Pliastic is 
being used in many industrial opera- 


tions as a replacement for rubber latex. 
Paper, cotton, cork, leather, plastics, and 
stone are among the materials suggested 
for application. 


WOOD PRESERVER 


Damace caused by dry-rot, fungi, and 
molds in almost all types of wood can be 
controlled or prevented, according to the 
manufacturers of Triple-A Copper te 
thenate Woo” Preserver, the Quigley Co., 
New York 17, N. Y. Green im color, 
the preserver is said to penetrate deeply 
and to impregnate wood, sealing it against 
the destruction by organisms. It may be 
applied by brush, spray, or dipping. It 
is non-poisonous to humans and will not 
bleed through when light colored paints 
are applied over the wood preserver. 


FLOOR CLEANER 


Arter treatment with Synkrete, a 
highly concentrated treatment for cement 
floors, the floors are said to be far harder, 
more resistant to water infiltration, oils, 
greases, and chemicals, according to Syn- 
thex Products Co., New York 19, N. Y., 
makers of the compound. The material 
is diluted with three parts water before 
use and provides coverage for at least 
1,000 sq. ft. per gal. After application 
by mop, brush, broom, or sprinkler, the 
cleaner soaks deep into the pores of 
dusting concrete, where it hardens to 
form a rocklike mass that is insoluble in 
water, reinforces the binder and prevents 
surface particles from being worn away 
Ihe makers say that although a single 
coat of Synkrete will allay dusting, two 
or more are usually recommended for best 
results The liquid is almost colorless 
md does not affect the floor appearance 
When floors are to be painted later, a 


treatment with the material acts as a 
sizing. encouraging the paint to last 
longer. with less tendency to peel or 


bl 


HEAT RESISTING PAINT 


To secure maximum protection and 
decoration on surfaces subjected to high 
heat, the Quigley Co., New York 17, 
N. Y. has ~~~ a paint known as 
Triple-A High Heat Hesisting Paint, 
which is said to withstand temperatures 
as high as 2,500 deg. F., or over. 

The resistance to heat depends on the 
surface to which the paint is applied. On 
light steel it will adhere under rapid 
heating and cooling up to 1,400 deg. F. 
On alloy, brick, etc., it will stand 2,500 
deg. F. or over. The manufacturers claim 
that it is non-flammable, non-irritating, 
and that it does not give off fumes or 
odors when being applied, upon drying, 
or when subjected to heat or flame. The 
paint must be heat-treated on extremely 


wet interior surfaces, and for exterior 
use on metals. When heat-treated, it 
will resist water, oil, gasoline, benzol, 
heat, and weather. 
IRON SPONGE 

Woop sHavincs and chips which 
have undergone a chemical treatment 


with oxidizing reagents form a material 
known as Connelly Iron Sponge Grade 


B, produced by the Connelly Ip 
Sponge and Governor Co., Chicag 
Il. ‘This material is a special high 
active iron sponge which is reported | 
the company to have exceptional abili: 
to remove hydrogen sulphide from ay 


gas. 


THERMOPLASTIC 


A versatiLe thermoplastic resin, suite 
to injection and extrusion molding is t 
description of Chemco polystyrene offer 
by the Chemaco Corp., Berkeley Heigh 
N. J]. According to the manufacturers, th 

roduct can also be compression mol 
Pat the result is not as tough and flexi 
as is the former. 

The resin may be molded on any type: 
thermoplastic injection molding machi 
having conventional heat and pressure o 
trols. The molding cycle is compara 
to that of cellulose acetate, but the yid 
of finished pieces is higher because of @ 
low specific gravity. Because Chema 
polystyrene is a materi 
sprues, gates and rejected pieces can ] 
ground and remolded. 


SYNTHETIC RUBBER ADHESIVES 


HEAT-VULCANIZATION, air curing, meal 


udhesion, and general “utility” work @ 
some of the uses of the new line of a 
thetic rubber cements developed by @ 
B. F. Goodrich Co., Akron, Ohio. 
cements fall into three categories: @ 
first, for heat vulcanization, air-curing, 
cold adhesions, contains cements thi 
when compounded, are suitable for fabr 
leather, and synthetic adhesions to then 
selves or to each other; the second, 
metal adhesion, contains two spe 
cements. known as the Plastilock 3 
series, the first of which is used with w 
canized neoprene when it is bonded t 
porcelain, metal, etc., while the second 
used with uncured neoprene for the san 
purpose; the third, for general utility ws 
is a type of adhesive which will stick! 
almost any clean surface. The compa 
says that the latter adhesive serves its pe 
pose as well as natural rubber cements 
the same ficld 


SYNTHETIC RUBBER 


Extreme low-temperature _flexibill 
without the addition of plasticizers, p 
resistance to solvents, ozone, and # 
light, mark Thiokol “ST,” a type of 
thetic rubber devel by the Thiol 
Corp., Midland, Mich., as the answer! 
many production problems heretofore 
solved by either natural rubber or 
thetics, according to the manufac 

It is claimed that this synthetic mb™ 
has marked resistance to the “cold 
prevalent among the polysulphide § 
thetics and also that the odor comme 
associated with polysulphides has 
reduced. The rubber has low volw 
swell in hydrocarbon fuels, which m* 
it useful in the aviation and autos 
tive industries for sealants, cements, 
acid-resistant coatings. 


INSECT REPELLANT 


Successor to citronella is 
phthalate, an insect repellant, found 
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tor internal 
pressures up 
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There are three major advantages to you in 
the two standardized series of Glass-Lined Steel Reaction Kettles, 
Pfaudler originated and developed. 


1. You can meet the majority of your processing problems, including 
a surprising number of special setups, with these standardized units. 
2. Should you desire to change your process or to use your equip- 
ment for an entirely different product, you can do so. Even though 
your present products may not involve acids, you are prepared for 
such a future contingency. 

3. This standardization in the complete line of Pfaudler Kettles from 
5 gallons to 2000 gallons capacity, permits you to work from laboratory 
through pilot or semi-works plant to full scale production under 
identical conditions. 

The “‘E’”’ Series of low-pressure kettles (for internal pressures up 
to and including 38 p.s.i.) is made up of 7 groups, all units of each 
series with the same diameter and top-head. Capacity variations in 
each series are accomplished by change in depth of bottom section. 
The top-head is provided with all essential openings, size and position 
based on experience. Heads are removable, so that anchor type 
agitators or three blade impellers may be used. Agitator shaft which 
is hollow can be used as a thermometer well. Baffles can be incor- 
porated where desired. Addition of vertical flange vapor outlet in 
top-head converts reaction kettle into distillation unit. 

The ‘‘R’’ Series for higher working pressures, (internal pressures 
up to and including 125 p.s.i.) are built with welded heads in 350, 
500, 750, 1000, 1250, 1500 and 2000 gallons capacity. They also 
provide the same standardization advantages of the low pressure series. 
Glass-lined double jacketed condensers, or “hairpin’’ condensers, 
glass-lined pipe, glass-lined vacuum receivers combined with glass- 
lined pipe, fillings and valves permit processing in the total absence 
of metals. 

The upper limits of pressure, size and temperature are constantly 
being raised due to continuous ceramic research. If you have ruled 
out glass because of any of these factors, we 
suggest that you get in touch with us for the latest 
developments. 


NATIONAL CHEMICALS EXPOSITION CHICAGO NOVEMBER 15-19 
Bulletins 817 and ++ describe this line of Ptaudler Glass- 
‘Lined Equipment, give complete specifications and include 
dimensional drawings. The Pfaudler Co., Rochester 4, N. Y. 
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L 1442 Conway Bidg , Chicago 2, IL, 1325 Howard St., San Francisco 3, Calit 455 Paul Brown Bldg, aq a: 
St. Louis’ 1, Mo; 7310 Woodward Ave , Detroit 2, Mich 1318-Ist Nat'l Bank Bldg, Cincinnati 2,,.0 
1228 Commercial Trs Bldg. Philadetphia 2, Pa, 751 Little Bldg, Boston 16. Mass: 1034 Washington 
Washington 5, D C, Box 982, Chattanooga 1, Tenn 


DURALOY 
HIGH ALLOY CASTINGS 


For high alloy castings 

—those durable chrome- 

iron and chrome-nicke!l 


castings—DURALOY is a 
leading source. 


One of the first to pro- 
duce castings of high al- 
loy metals, DURALOY 
works with nothing else. 
In static and in centrifugal 
‘castings, DURALOY has 
the experience, men and 
facilities unsurpassed by 
any plant. 


We can recommend the 


best alloy for your pur- 
pose and do the job from 
drawing board to machine 
shop, or we can work to 
your design and specifica- 
tions. 


10-DU-7 


L GOODS CORP: S& Lows 


the army to be more effective than 
“peacetime fly dopes,” E. I. du Pont de 
Nemours & Co., Wilmington 98, Del, 
has announced. A clear, nearly odor 
less liquid, the repellant is derived from 
phthalic anhydride. Clothing may be 
sprayed with two or three ounces of the 
liquid every five days. When applied 
to the skin, the repellant provides pro 
tection for one to six hours. The manufac 
turers state that clothing may be sprayed 
while worn, although the eyes and mouth 
should be covered to avoid discomfort from 
a stinging sensation. The company als 
emphasized that the new material is not 
an insecticide, but an insectifuge or re 
pellant 


AGRICULTURAL FRIT 


Surrtyinc the most generally encoun 
tered deficiencies of the minor essential 
elements to plants and soil — 
“Tracel” agricultural frit is a combination 
of manganese, copper, zinc, and boron 
in a slowly available form for plant and 
soil nutrition. ‘The material is sufficiently 
soluble to serve the timely needs of 
plants, vet not so concentrated and solu 
ble as to disturb balance or to caus 


plant injury Slate grey in color, thei Gar 
combination possesses nutrient values. It 
has been developed by the Harshaw Chem has 
ical Co., Cleveland, Ohio. The frit & of v 
diluted with water, and spraved on plants 
as soon as foilage deterioration is noticed pur} 
Response is within 10 days. The com 
pany says that the frit fortifies the plant] esp 
oilage nutritionally and is therefore 2 
means of rendering the plants disease M 
resistant 
for 

RUST INHIBITOR 

A rust preventive coating for protec wate 
tion of metal parts and equipment dur § and 
ing storage, shipment, and, in some cases, 
in service has Teen develo by Witcof and 
Chemical Co., New York 17, N. Y deol 
Known as Witco No. 673 Rust Inhibitor 
this product offers a combination of ad prot 
vantages not heretofore available, say the 
manufacturers. It is a cold-dip, rapid bees 
drying coating that may be applied either 
by dipping or spraying, as its viscosity 5 If 
comparable to that of water. The product 
is also non-abrasive, non-corrosive, possi 
easily removed with ordinary solvents 

shall 


An outstanding feature of the inhibitor 
is its high melting point—in excess of 
2,500 deg. F. The coating remains flex 
ble both at that temperature and at tem 
perature as low as —20 deg. F. 


WATER SOLUBLE DYE 


An errective method of dyeing pla 
tics with true colors of any shade with 
out the common difficulties of expens. 
disagreeable odors, and fire hazard, bs 
been by the Great America 
Color Co., Angeles, Calif. The dy 
may be used on any plastic product suc 
as methyl methacrylate, cellulose n:tratt 
and others, or on molding resins such # 
cellulose acetate or acetobutyrate. Ac 
cording to the manufacturers, exposure t 
sunlight for as long as two weeks fai 
to bring out any discoloration in th 
dyed plastics. 

The clear colors may be obtained by 
heating plain water to the boiling pois" 
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A Completely Water-Miscible 
Solvent with a Wide Range 
of Possibilities 


mcoun 
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Cause 
ww. th’ Gamma Valerolactone is an unusual solvent that 
se has a wide range of possibilities in the manufacture 


Chem 


seas of war-essential products. Samples for experimental 
oticed J purposes will be sent free and without obligation in 


» plant] Tesponse to requests on company letterheads. 
fore a 


lisease# Monsanto GVL, which is non-irritating and safe 
for all normal uses, is completely miscible with 
water. It also is miscible with most organic solvents 


Boiling Point (760 mm.) . . 205-206.5° C. 
Flash Point (Cleve. Open Cup) . . 205° F. 
Fire Point (Cleve. Open Cup) . . . 220° F. 


Specific Gravity @ 25/25°C.. . . 


protec 

t dor # and plasticizers and with resins, waxes, oils, fats Refractive Index @ 25°C. . . 

Witeo§ and acids, except anhydrous glycerine, polyvinyl Surface Tension @ 25°C. . 39. dynes/cm. 


N. Y 
»ibitor § “cohol, glue, casein, gum arabic and soya bean Viscosity @ 25° C.. . . . 2.18 Centipoises 


- S protein. It is slightly miscible with zein, degras, 
lc Lf physical properties of Monsanto GVL suggest 
>. a possible applications in your war production, we 


POSSIBLE FIELDS OF 
APPLICATION 


vents 


hibite f Shall be pleased to supply you with a sample. Please 
a I address your inquiry to the nearest Monsanto Office 
t tem or to MONSANTO CHEMICAL COMPANY, Organic 
St. Louis 4, Missouri. District Offices: New York, 5. 
with Chicago, Boston, Detroit, 


ens. “a5 As a lacquer solvent to reduce blush. 
4d. ha Charlotte, Birmingham, 
6. As a solvent for adhesives. 


CHEMICALS 


1. As a coupling agent in dye baths. 2. In 


SERVING INDUSTRY... WHICH SERVES MANKING 
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PHYSICAL PROPERTIES 5 4 
Appearance. . . . Colorless, mobile liquid 
. | 
| 
| Molecular Weight... .... . 100.06 | 
| 
| 
| Crystallizing Point ...... —37°C. j 
| 
| 
! 
|  PHof 10% Solution in Distilled H.O . . 4.2 
| 
| 
i 
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You are assured 
of satisfactory 
service when you 
install a “FRED- 
ERICK" Pump, 
GUARANTEED 
because they are 
to meet the con- 
ditions for which 
they are sold, 
and the GUAR- 
ANTEE is founded 
on known per- 
formance. 


“FREDERICK” PUMPS MAKE GOOD 


“FREDERICK” 
in one 


Over 1000" 
PUMPS 


IRON & STEELCO. 


Chemical Plant. 
FORMANCE wins reveat 
installations. 


Once you are fully familiar with the consistently excellent performance of 
"FREDERICK" PUMPS, you'll buy with the utmost confidence. 
Send for this information about the performance of "FREDERICK" PUMPS 
in YOUR INDUSTRY. 


Frederick, Maryland 


EQUIPMENT 


Dry and Liquid Mixers, 


PROCESSING 


materiale 


EQUIPMENT 


Trailer Trucks (AN Types) Wheel Tractor Cranes 
(3 te 7 ton) Fork Lift Trucks, Lift Platforms, Hoists, 


Live Skids, Wheels, Casters. 
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and adding the dye. About 10 parts of 
water to one of dye is the proper ratio, 
When the solution is hot, the plastics can 
be dipped in the vat, and will take on the 
desired shade in a few minutes. 


COATING RESIN 

Devetoruenr of a low-cost, drving oi] 
type resin, now tilable without restric 
tion as to end use is announced bv the 
Resinous Products and Chemical Co 


Philadelphia, Pa. Known as Duraplex Tt 
AL-210, the resin is adapted to air-drving Hfiavol 
finishes and is designed for use in pro Mj Wate 
tective paints for freight cars and struc. throu 
tural steel; for aluminum paints, red lead § whic 
primers, barracks paints, and for all kinds fj resist 
of industrial maintainance. The resin Htc 
contains only 50 percent reportable oil melar 
Resembling bodied linseed oil in speed J soluti 
of drving and ultimate hardness and the ff cured 
phthalic alkvds in its pigment wetting and ff deg. | 
binding properties, the resin produces proof 
coatings that are flexible. It possesses 
good adhesion and wearing qualities, ac fabrics 
cording to the manufacturer ng 
The resin differs from conventional factual! 
phthalic anhydride resins in that its ther 
“alkvd” component is a permanently soft with a 
elastic material which does not accclerate plastic 


the drving of the oil component. The 
resin is supplied as a dark colored, viscous BSYNT! 


liquid which pours slowly at room tem Dev 
perature Corp.. 
Films of the resin are not heat reactive. 344 ;. 
and remain essentially unchanged after 
short bakes as high as 400 deg. F. They, . 
resin itself. however. will bodv further Bi. 
when heated in a kettle, and can be com Bponc , 
verted to a gel bv heating at several hours thetic 
at temperature in the range of 450 to Bow of 
475 deg. F. The resin is a good general 9344 t¢ 
grinding medium for air-drving paints and Bing of} 
enamels. It is soluble in mineral spirits Bick y 
and other aliphatic hydrocarbons, turpem Bitent afi 
tine, xviol, toluol. esters. and ketones vercent 
TEXTILE CHEMICALS = 
Compounns credited with the ability go 
to make sheer stockings run_ resistant 
remove the shine from serge suits. and BPROTE 
make fabrics live longer. were identified Bp. 
as the Sytons by Monsanto Chemical Co ie 
St. Louis 4. Mo. It was also announced 
that a process to make woolens shrink re, 
proof, wrinkle resistant. and more dun —s 
ble, will be known as Reslooming. A me Is 
third process is described as imparting 
water repellant qualities to cotton, rayor = - 
and wool. As with the other processes _ 
this one does not alter or impair the crpande 
original qualitics of the, basic fibers a 
Syton treatment is accomplished oh 
through immersion, spraying or sponging ‘. 
with a fine colloidal dispersion of poh my 
merized silica or quartz. In other words hee 
individual fibers are coated with high ponge Ii 
purified submicroscopic quartz disperse 
in water. These SUBSTT 
of quartz, with a diameter of less tha From 
1/4,000,000 in., form a hard and transle 
cent film over the individual fibers. im J 8 devel 
proving natural sheen, giving them added Hj "8 im ac 
strength, and precluding shine, according Hj '%0 tank 
to the manufacturer. to 
The compound most thoroughly recom and 
mended is a neutral solution, substantially Sl T 
free from salts or electrolytes. It may be fj hea 
diluted with water or solvents, is stable of 
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Over 25 Years’ Experience in The Making of Fine Pumps. 
| 
A | 
Sifters, Crushers, Cutters, 
Mills, Grinders, Pulverizers, Conveyor Systems, | 
The handling equipment construction ‘know - 
how" of the Mercer Engineering Works, Inc.. 
Clifton, MJ... . The more than 40 years pro- 
fo) cessing equipment experience of Robinson 
Mfg. Co., Muncy, Pa... . All are embodied in © 
and represented by 
MERCER-ROBINSON, CO., INC. 
/, 30 CHURCH ST., NEW YORK 7, N. Y. | 
| 
/ 4 
£ 
| 
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in mild acid and alkali, and is com- 
patible with water solutions or disper- 
sions of other finishing agents, resins or 
= It is indicated that Syton will 

on a standard textile pad- 
der en dried in the usual manner. 
According to the manufacturers, no spe- 
cal precautions are necessary, and no 
curing or after-treatment required. It is 
sid that one application may be expected 
to last the life of the fabric. 

The third process, as yet unnamed, also 
avolves external treatment of fibers. 
Water-repellant qualities are imparted 
through application of a tough plastic, 
vhich is impervious to water and highly 
resistant to heat and chemicals. The plas 
tic used is a modified, thermosetting 
melamine. It is applied from a water 
olution on a standard textile padder, then 
cured several minutes at 265 to 270 
leg. F. When cured it forms a water 
proof film bound so tightly to individual 
fibers it will last the lifetime of most 
fabrics despite dry cleaning and wash- 
ng. Color fastness, the makers say, is 
xctually increased. Reslooming, on the 
ther hand, impregnates individual fibers 
with a tough heat-water-chemical resistant 
plastic. 


SYNTHETIC RUBBER TACKIFIER 


Devetorep by the Heyden Chemical 
Corp.. New York 1, N. Y., Pentacizer 
344 is now commercially available as a 
tackifier and extender for synthetic rmb- 
her. A brown, resinous friable solid. it 
s soluble in ketones, aromatic hydrocar- 


bons, vegetable and mineral oils, and syn- 


thetic rubbers. It is claimed that the 
we of up to 40 percent of Pentacizer 
44 tends to soften and tackify GR-S 
md other synthetic rubbers, and that the 
tack will remain to a considerable ex- 
tent after vulcanization. If less than 25 
percent is used, the uncured stock pos 
ses a good degree of tack, but the 
ured rubber is not sticky and will main- 
tain good nerve. 


PROTECTIVE COATING 


For tHe protection of concrete, stucco 
ind brick against weathering, Waterfoil 
ating has been developed from non- 
critical materials by A. C. Horn Co., 
Long Island City. N. Y. The weather 
proofing functions of retarding penetra- 
ton of moisture from the outside and 
permitting escape of excess moisture when 
xpanded by higher temperature is per- 
formed by the inorganic gels in the prod- 
ct. The material is applied with a 
tough brush, and is said to weld itself 
ato the spaces of the masonry surface 
sit hardens into a heavy, microscopically 
ponge like coating. 


SUBSTITUTE RUBBER LINING 


_ From tue residue of oil refining, the 
wamount Rubber Co., Detroit, Mich., 
iS oe a substitute for rubber lin- 
ig in acid tanks. The product is flowed 
a0 tanks at 550 deg. F. in layers from 
:@. to 1 im. thick, according to the 
‘ype and concentration of acid to be 
sed. The coating is claimed to stand 
more heat and to resistant to a wider 
‘age of acids and alkalis than rubber. 


CARBON DIOXIDE 
FIRE EXTINGUISHER 


Few people think about fighting 
a fire until they actually face one. 
That's why it’s important that 
every fire extinguisher operates 
easily —quickly—thoroughly! 

Randolph simplifies, 
speeds fire-fighting. This modern 
extinguisher with the “breath of 
ice’’ chokes gasoline, oil, paint, 
machine, electric fires—in- 
stantly. Hits the blaze before 
damage is done! 

Approved by Underwriters” 
Laboratories. Inc. 
Mobilize against fire with Ran- 
dolph carbon dioxide protection. 
For complete details and prompt 
service, call your supply house, 

or write us—today. 


SEND NOW for free booklet 


niques in carbon dioxide fire fighting. NAME 


ADDRESS 


“Sharpshooting at Flames.” 


ONE-HAND ACTION! 


valves or hoses to twist—no horns to raise! 


Fost! powerful corbon dioxide 


charges into the flames . . . smothers the 
fire in a penetrating, snowy blanket! 


Does not damage equipment 
abe: or conduct electricity. 


N cat! Randolph carbon dioxide is 

@ dry and odorless. Actually 
disappears after the fire is out. Leaves 
no foam or liquids to cleon up. 


Touch the trigger . . . and 


Carbon dioxide will 
« not deteriorate. Re- 
mains effective in extreme temperotures. 


Illustrates latest tech- 
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FEATURES 


1, Totally Enclosed Cow!-Cooled 
type minimizes fire hazard, re- 
sists corrosion. Protects against 
acid or alkali fumes, splashing 
or dripping corrosive liquids, 
air-borne moisture, steam, cor- 
rosive gases, conducting dusts, 
_metallic chips, lint, etc. 


2. Fin Type single shell con- 
struction, with all surfaces ex- 
posed and a readily removable 
fan shroud, gives non-clog ven- 
tilation. Easy to clean... foreign 
matter passes over the surfaces 
of and not through the motor. 


3. Patented GROOVSEAL anti- 
friction bearings — no greasing 
needed for at least a year—mini- 
mizes maintenance. Seal permits 
use of softer grease, for better 
lubrication and longer bearing 
life. Water-tight — Dust-tight — 
Air-tight. 


4. Vacuum Impregnation with 
high grade insulating varnish 
seals out foreign matter and 
moisture from each individual 
coil...makes windings a homog- 
enous mass... reduces hot-spot 
temperature and lengthens insu- 
lation life. Adherence of varnish 
prevents vibration of wires in- 
side or outside of slot. 


sourmer: CAGt morors 


WOUND #OTOR MOTORS 


MOTORS 
CHEMICAL PLANTS 


SEALEDPOWER (Cowl-Cooled) Motor 
| ...for all polyphase alternating current 
circuits, 2 to 15h. NEMA Dimensioned. 


SEALEDPOWER ...Industry’'s 


Most Trouble-Free Motor... because 


Tue CHEMICAL INDUSTRY has many 
processes where the conventional 
open type motor drives are unsuit- 
able. Crocker-Wheeler's new totally- 
enclosed SEALEDPOWER motor 
largely eliminates difficulties encoun- 
tered in chemical plants. The design 
of the motor protects it against steam, 
moisture, acid, alkali, splash, drip, 
fumes, and corrosion found in all 
phases of chemical processing. 

Therefore, this SEALEDPOWER 
Motor is a must for all plants where 
corrosive conditions exist. 


Crocker-Wheeler, one of the lead- 
ing manufacturers in the field, spe- 
cializes solely in the design, manufac- 
ture and application of electric power 
equipment. 

As power specialists, Crocker- 
Wheeler field engineers know the 
power needs for your industry— 
of your particular production proc- 
esses. 

Call in one of our experienced en- 
gineers for specific advice on motors, 
generators, couplings and control. . 
no obligation. 


JosHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 


NEW 


Branch Offices; BOSTON + BUFFALO + CHICAGO - CINCINNATI + CLEVELAND + DETROIT + NEW YORK + PHILADELPHIA + PITTSBURGH + SAN FRANCISCO + WASHINGTON + LOS ANGELES 


AMPERE, 


CURRENT MOTORS 


Generators 


JERSEY 


FLEXIBLE COUPLINGS 
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ENGINEERING 


PRESIDENTS OF ENGINEERING SOCIETIES PRESENT 
PROGRAM FOR GERMANY’S POSTWAR ECONOMY 


nN SepremBer 29, President Roosevelt 

addressed a letter to the Foreign Eco- 
nomic Administrator outlining major pol- 
icies as they will affect postwar Germany. 
He referred to the Department of State 
as the body which should direct the studies 
and the plans for determining what should 
be done after the defeat of Germany to 
control its capacity to make war in the 
future. He urged that this work be speeded 
up and that FEA cooperate fully with 
other agencies in bringing this about. 

Considerable publicity had been given 
to a program unofficially credited to the 
Treasury Department which was said to 
propose the dismemberment of Germany 
and the reduction of its industries to a 
point where it would practically become an 
agricultural nation. For some months, 
presidents of some of the leading engineer- 
ing societies of this country have been 
studying this question. They have been 
influenced by the publicity given in the 
press, to the Treasury plan to make public 
their findings. 

Their statement says that on the basis 
of their experience in engineering and in- 
dustry, they consider the proposal of the 
Secretary of the Treasury for the control 
of postwar Germany by the destruction or 
virtual dissolution of her industrial plant, 
to be economically unsound and to con 
tain the seeds of a new war. They cite the 
- played by over 75,000 of their mem- 

rs in the design, engineering and pro 
duction of the implements for our armed 
forces in quantities adequate for victory, 
as well as their long experience as engi- 
necring industrialists in peacetime, as en- 
titling them to speak on this subject of 
paramount importance to the peace of the 
world. 

Discriminating between peace and war 
economy, the statement points out that 
there are at least six industries which are 
the most essential for war purposes and 
the least essential for a peacetime econ- 
omy. They are synthetic gasoline, manu- 
facture of explosives, airplane production. 
use of alurginum and magnesium, high 
alloy and electric furnace steels, and nitro- 
gen fixation. 

The —— specifically recommended 
teacis: efore, Germany's capacity to 
make war would be eliminated by the fol- 
lowing steps in regard to its industrial 
economy: 

1—Eliminate all synthetic oil capacity 
and prohibit the reconstruction of plants 
and the importation of oil beyond normal 
peacetime inventories. 

2-—“Eliminate 75 percent of Germany's 
synthetic nitrogen plant capacity and pro- 
hibit reconstruction of plants and all im- 
portation of nitrogen compounds. 

3—“Eliminate 50 percent of Germany’s 
steel-making capacity in those categories 


of plants which are most capable of pro 
ducing essential war materials such as heavy 
forging, electric furnace and high alloy 
steels. Manganese, chromium, nickel and 
tungsten are practically non-existent in 
Germany. Also prohibit importation of iron 
ore, flux material, steel and steel products 
beyond normal peacetime inventories. 
4—“Eliminate aircraft plants and equip 
ment. Aluminum and magnesium are the 
raw materials required for airplane manu 
facture. There are no important bauxite 
deposits in Germany. Importation should 
be prohibited. Aluminum and aluminum 
plants should be destroyed and importa 
tion of aluminum ingots beyond prewar 
peacetime needs be prohibited.” 

The statement is signed by Malcolm 
Pirnie, president, American Society of Civil 
Engineers; Chester A. Fulton, president, 
American Institute of Mining and Metal 
lurgical Engineers, Inc.; Robert M. Gates, 
president, The American Society of Me 
chanical Engineers; Charles A. Powel, 
= American Institute of Electrical 
ingineers; and George Granger Brown, 
SS. American Institute of Chemical 

engineers. 


STANDARD OIL DEVELOPMENT 
HOLDS ANNIVERSARY FORUM 


Compcetinc 25 years of existence on 
Oct. 5, the Standard Oil Development Co.., 
the central research organization of Stand- 
ard Oil Co. (N.J.), celebrated the occa- 
sion by holding a silver anniversary forum 
at the Waldorf-Astoria, New York. The 
company decided that the most useful con- 
tribution it could make in commemoration 
of the anniversary was to sponsor a forum 
for discussions which will aid in forecasting 
the probable future responsibilities of in- 
dustrial research and development organiza- 
tions of all kinds. 

Charles F. Kettering, General Motors 
Co., served as chairman of the morning 


session of the forum and speakers included 
Dr. Frank B. Jewett, vice president, Ameri- 
can Telephone & Telegraph Co., Thomas 
Midgley, Jr., president, American Chemi- 
cal Society; and Harry L. Derby, president, 
American Cyanamid and Chemical Corp. 
At the luncheon, Col. Bradley Dewey. 
former Rubber Director, was the speaker. 

In the afternoon, Warren K. Lewis, 
professor of chemical engineering, Massa 
chusetts Institute of Technology, was in 
charge and addresses were given by Edwin 
H. Land, president, Polanoid Corp. Dr. 
Westbrook Steele, executive director, The 
Institute of Paper Chemistry, Lawrence 
College; Dr. Earl P. Stevenson, president, 
Arthur D. Little, Inc.; Dr. Clyde E. Wil- 
liams, director, Battelle Memorial Institute; 
and A. C. Fieldner, chief, Fuels and Ex- 
plosives Branch, U. S. Bureau of Mines. 
At the dinner in the evening, Frank A. 
Howard, president, Standard Oil Develop- 
ment Co., presided and introduced the 
Hon. Robert P. Patterson, Under Secretary 
of War, who was the principal speaker. 


NATIONAL POWER SHOW WILL 
AID IN CONVERSION 


Waite plans of exhibitors at the 16th 
National Exposition of Power and Me- 
chanical Engineering, which will be held 
at Madison Square Garden, New York, 
Nov. 27 to Dec. 2, originally were based 
on serving as an aid to war production, 
the favorable progress of the war has 
brought about some changes and many ex- 
hibits will be directed toward the shaping 
of reconversion plans. Every problem con- 
nected with the generation, control and 
application of heat and power in manu- 
facturing is reflected in the displays. 

A preliminary review of products that 
will be on display indicates that the fol- 
lowing classifications will be well repre- 
sented: heat and power production, dis- 
tribution of energy, control appliances, 
auxiliary apparatus, instruments for indi- 
cating and recording measurements of 
quantities and pressures, power transmis- 
sions, material handling equipment, engi- 
neering materials, engineering specialities, 
and machines and tools. 


CONVENTION CALENDAR 


Association of Official Agricultural Chemists, Statler Hotel, Washington, D. C., 


Oct. 25-26. 


American Oil Chemists’ Society, annual meeting, Hotel LaSalle, Chicago, Il. 


Oct. 25-27. 


The Society of the Plastics Industry, fall meeting, Waldorf-Astoria Hotel, New York, 


N. Y., Nov. 13-14. 


Third National Chemical Exposition, Chicago Coliseum, Chicago, [ll Nov. 15-19. 
American Institute of Chemical Engineers, fall meeting, St. Louis, Mo., Nov. 19-2]. 


Technical Association of the Pulp and Paper Industry, annual meeting New Y 
N. Y., Feb. 1945. Regular fall meeting will not be held this year. * 
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EDCO 


SPRAY 
NOZZLES 


2 part N7 


For Washing 
AIR-GAS-ACID 


Due to simplicity of design and high 
efficiency operation . . . EDCO AIR, 
GAS and ACID Washing Spray Nozzles 
are used as standard equipment by nearly 
all manufacturers requiring 4 specified 
degree of atomization with a minimum 
of pressure. 


EDCO NOZZLES are made in 2-part 
and 3-part models, The 2-part consists 
of body and cap containing an easily 
removable orifice, which eliminates el- 
bow connections and reduces cost of 
installation. 

The 3-part EDCO NOZZLES have body 
proper with inlet connections directly 
in line with orifice openings, the ca 
containing the orifice and slots whi 
serve to impart the flow of water uni- 
formly entering the swirl chamber, and 
the flat disc which produces either solid 
or hollow spray. 


Free Booklet 


describing protection given by Edco Nozzles 
and Strainers . . . yours for the asking! 
Contains detailed data on Edco oducts, 
spray angles and capacity charts. rite for 
your copy today. 


EDDINGTON METAL 
SPECIALTY CO. 


P.O. BOX K EDDINGTON, PA. 
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PROGRAM COMPLETED FOR 
CHICAGO CHEMICAL SHOW 


Wrrn every foot of floor space available 
for commercial exhibits already engaged 
and with the program for the conference 
completed, the stage is set for the third 
biennial National Chemical Exposition and 
National Industrial Conference which will 
open at the Coliseum in Chicago on Nov. 
15 and will continue through Nov. 19. 
The “Chemical Show” as it is more popu- 
larly called is sponsored by the Chicago 
Section of the American Chemical Society 
and will open on Nov. 15 with a joint 
luncheon at the Palmer House which will 
be attended by members of the Chicago 
Section and of the Chicago Association 
of Commerce. This will be featured by 
a discussion of “New Research Develop- 
ments in Industry” with the speakers in 
cluding Roy C. Newton, Swift & Co.; 
J. K. Roberts, Standard Oil Co. of In- 
diana; and Ermest H. Volwiler, Abbott 
Laboratories. 

The Exposition is expected to draw at- 
tendance fies a large cross-section of in- 
terests, including chemists, chemical engi- 
neers, bankers, educators, manufacturers 


A section of the pilot plant and 
laundry and dry cleaning labora- 
tory of the Whitemarsh Research 
Laboratory, Philadelphia. On Oct. 
4, following a luncheon to invited 
guests, Leonard T. Beale, presi- 
dent of Pennsylvania Salt Mfg. Co. 
turned the key of the laboratory 
over to Dr. S. O. Ogburn, Jr. man- 
ager of research and developmen 
and executive head of the labora- 
tory. Charles F. Kettering. general 
manager of General Motors Corp. 
Research Division, 
made a short addre-s. 


Laboratories 


whose process in some way involves chem 
istry, and men holding technical and 
management positions. Many members of 
the American Institute of Chemical Engi- 
neers plan to stop in Chicago while en 
route to their own meeting which will 
open in St. Louis on Nov. 19. 

As an added feature, those a in 
the Coliseum on the evening ot Nov. 15 
will have an opportunity of hearing a spe 
cial broadcast sponsored by Allis-Chalmers 
of Milwaukee. It will consist of a concert 
by the Boston Symphony Orchestra under 
the direction of Serge Koussevitzky and 4 
dramatized salute to the chemical industry 
for the splendid job it has done in the 
war effort. The broadcast will be on the 
air from 8:30 to 9:30 Eastern War Tune 
and will be carried throughout the nation 
by 189 stations of the Blue network. 

The first session of the conference will 
be held on the evening of Nov. 15 when 
the speakers as previously announced will 
discuss metals. The sessions on Nov. 16 
have been enlarged by the addition to the 
program of John F. Norton, The Upjohn 
Co., who will talk on “Research in the 
Production of Penicillin and Other Anti 
bodies”; D. L. Tabern, Abbott Labor 
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and tories, whose subject will be “The Chemist 


ora- Looks at Anesthesia”; and J. Collyer, presi- 
reb dent of B. F. Goodrich Co., who will | - . : 

Det discuss “The Chemical Engineer in tlie at eae 
4 Synthetic Rubber Industry.” 
= On the evening of Nov. 17, the No- 7 SCREW. iY 
vember dinner meeting of the Chicago R 

Co.. Section of ACS will be held and the princi- OTe . aa 
ory pal speaker will be C. F. Kettering of the | ate TRI FUG AL 

1an- General Motors Corp. CHEMICAL 


— KOPPERS WILL PRODUCE 
PHTHALIC ANHYDRIDE 

rp.. 
ion, 


LESS FRICTION 
\ new chemical plant having a capac 
ity to produce annually seven million |b. q LESS WEAR 


of phthalic anhydride will be built at Ko 
buta: Pa., according to announcement of \ LESS MAINTEN ANCE 
J. N. Forker, vice president of Koppers 

Co. and general manager of the tar and 
chemical division. 

Construction is to start promptly and 
the plant is scheduled to be in operation 
early next spring. Decision to build the 
plant at Kobuta, where Koppers United 
Co. now operates a synthetic rubber chem 
icals plant, follows the company’s plan to 2 : 
establish an increasing amount of its chem a 
ical recovery equipment in the Beaver I B Pp U M M PA N 
valley. Q U M Y : 

ls INCORPORATED 
BAEKELAND AWARD FOUNDED 
BY NEW JERSEY CHEMISTS 


ANNOUNCEMENT has been made by 
Horace FE. Riley, chairman of the North 
Jersey Section, American Chemical So 
ciety, that the Leo Hendrik Baekeland 
award had been established by the Section 
to encourage creative talents of young ; 
American chemists. The first presentation 
of the award, which was institated with A REVERSIB LE HAMMERMILL 
the cooperation of the Bakelite Corp.. will 
be made during May, 1945. It will consist ) 

D of $1,000 and a gold medal suitably in 
scribed. It may be presented biennially to 
an American chemist who has not reached 
his fortieth year, in recognition of accom 
plishments in pure or industrial chemistry. 


Division of H. K. PORTER COM™ANTY, Inc. 


hem 


and MATHIESON ALKALI STARTS 
rs of NEW AMMONIA PRODUCTION 


vite Propuction of ammonia from a new 
will plant at Lake Charles, La., has been an 
nounced by George W. Dolan, president 
tis of the Mathieson Alkali Works. The 
plant is one of the two largest in the ‘Pennsylvania’ Desi 
e me country producing ammonia from natural A New, Exclusive and Revolutionary gn 
ee gas. Built by the Defense Plant Corp. and @ For Chemicals, Industrial Minerals, Coals. etc. 
Operated under lease by Mathieson, the Reversible—Runs either direction. by reversing switch. 
de new plant is fully engaged in war produc- bi 
nd tion, the ammonia being used to produce 
aatel high explosives. After the war, the opera- | @ Quick Handwheel Cage-adjustment 
. the tn is expected to manufacture chemical @ No “Hammer-Turning’—Hammers self-sharpening 
te fertilizers and anhydrous ammonia. @ Principal Wear-Parts Manganese Steel 
Time @ Tramp-Iron Protection 
‘ @ SKF, Anti-Friction Roller Bearings 
ation BATTELLE WILL CARRY ON @ Wonderful Accessibility for Inspection 
wil CORROSION RESEARCH an outstanding design 
In capaci! to 
when Tue serious corrosion of pipes and fit- IF INTERESTED, WRITE FOR BULLETIN 


will tings of high pressure condensate wells, (SYLy, 

,. 16 HR which has cost the petroleum industry EN ANI 

> the Me Mundreds of thousands of dollars, will be 1704 Liberty Trust ad 1 A _ Philadelphia 
john studied by Battelle Institute, Columbus, crus PANY 

the Ohio, under a research program recently Philadelphia 


Anti Mitiated for the Natural Gasoline Asso- with 
bore “ation of America. Offices throughout 


ingham London 
CHALMERS ENG, WKS., LONDON 
he world ‘‘Vanner’’ London 
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Tank Experience 
Is At Your Service 


During this period, we have successfully 
lined substantially every known type of 
process vessel, from the smallest plating 
tank to the largest acid storage tank; and 
from the smallest pickling vat to the 
most elaborate and complicated reactor. 


You can benefit by this long and varied 
experience when planning your rehabili- 
tation or modernization program. 
Every STEBBINS job is a “custom-built job... 
designed to meet your individual operating 
and process requirements. 
Every STEBBINS lining is constructed of mate- 
rials carefully chosen to assure you a trovble- 
free, dependable and long lived installation. 
Stebbins linings and tile tanks are in- 
stalled in many of the outstanding chem- 
ical plants in the nation. 
Every Stebbins job is covered by a lump 
sum contract, under which Stebbins sup- 
plies all required materials, all labor of 
installation and turns the completed 
lining job over to the customer ready 
for use. 


One lining contract—one lining respon- 
sibility. 


Stebbins Engineering and Manufacturing Company 


EASTERN BOULEVARO. WATERTOWN, NEW TORK 


* OCTOBER 1944 + CHEMICAL & METALLURGICAL ENGINEERING 


UNIVERSAL OLL PRODUCTS CO. 


DONATED TO A.C.S, 

Ownersuip of the Universal Oil Prox q 
ucts Co. of Chicago, one of the leading Per 
research and development companies of W3 
the country, will pass to the American Ho 
Chemical Society under the terms of a Ols 
gift announced last month by Dr. Thomas - 
Midgley, Jr., president of the Society. P ip 

The value of the Universal Oil Prod a 
ucts Co. is estimated at from $10, Sho 
000,000 to $15,000,000 Dr. Midgley said Mac 
in addressing the members of the Society Den 
at their annual dinner at the Waldorf ond 
Astoria. The income, which will be used New 
for research under the direction of the Chi 
Society, will be approximately $1,000,000 Tier 
a year, according to Dr. Midgley. ond 

The Universal Oil Products Co. is by I 
owned by six of the nation’s largest oil Phil: 
companies, including: Phillips Petroleum Steel 
Corp., Shell Oil Co., Standard Oil Co., of by I 
California, Standard Oil Co. (Indiana), P, 
Standard Oil Co., (New Jersey), and the Ide 
Texas Co. Unit 

When the gift is completed; the Amer by P 
ican Chemical Society will become 100 Varg 
percent owner of the Universal Oil Prod ies ' 
ucts Co. The gift is made with the pro Criffi 
vision that the entire income therefrom ae 
shall be used by the Society at its discre — 
tion for research in the fields of science re Com: 
lating to the oil industry. Results of the § p,),, 
research will be published and made avail q ts 
able to the public without payment. The 
donors will have no rights to such results . ( 
greater than those of the public at large WwW \ 
The Society will use the income to foster inte 
public welfare and education, aiding the J \ P 
development of onr country’s industries. 

for C 
PILOT PLANTS FOR RUBBER lelphi 
POLYMERS BEING BUILT 

Five synthetic rubber pilot plants ae § gpyc 
now under construction for leading rubber § py an 
companies and are expected to reach com 
pletion early in the new year, it has been § TH 
announced by the Blaw-Knox Co., de 
signers and engineer-contractors of the and of 
quintuple project. 

Development of new types of synthetic Glyco, 
rubber polymers for further improving § \” N 
automobile tire and other synthetic rub the dit 
bers is the overall purpose of the pilot Graf, 
installations. Plants are being built 
or Firestone Tire & Rubber Co., Akron: This 
Goodyear Tire & Rubber Co., Akron, the pro 
United States Rubber Co., Naugatuck, 
Conn.; Copolymer Corp., Baton Rouge, made f 
La; and National Synthetic Rubber Co. 
Louisville. othe: 

Glyco ] 
at prese 
ZINC REDUCTION PLANT MAY 
BE BUILT AT TACOMA 

Posstsitity that a $2,000,000 zinc 
duction plant will be built at the smelter MEET 
in Tacoma, Wash., in the postwar period B The 
was revealed recently by Eugene A. White, fj Dats of | 
smelter manager, who said final approval s0ciati 
of the plans would depend on officials of J "ance of 
the American Smelting & Refining Co. [ % held 
of which the Tacoma plant is a unit. the Fou 

A survey party headed by P. K. Richard 9 9 and | 
son of Garfield, Utah, chief engine More 
of the smelting corporation, already has 
laid out the grounds for the proposed plant. war, 
which have been filled with smelter :lag [jd will 
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ANNUAL WATER CONFERENCE 
OF ENGINEERS’ SOCIETY 


Tue Engineers’ Society of Western 
Pennsylvania will hold its Fifth Annual 
Water Conference at the William Penn 
Hotel, Pittsburgh, Oct. 30-31. H. M. 
Olson is acting as general chairman. The 
program for the opening day includes 
papers on “Two Zone Methods for Oper- 
ating Hydrogen Exchangers” by M. J. 
Shoemaker, Research Products Corp., 
Madison, Wis.; “Recent Experiences in 
Demineralizing Water” by M. E. Gilwood 
and V. I Calise, The Permutit Co., 
New York; “Removal of Ammonia by 
Chlorination” by A. E. Griffin, Wallace & 
Tiernan, Newark, N. J.; “Once Through 
and Recirculating Cooling Water Studies” 
by Dr. H. L. Kahler, W. H. & L. D. Betz, 
Philadelphia; and “Cathodic Protection of 
Steel Equipment Submerged in Water” 
by L. P. Sudrabin, Dayton, Ohio. 

Papers to be presented on Oct. 31 in 
clude “Water Treatment at Koppers 
United Company Plant, Kobuta, Pa.” 
by Paul J. Stein, H. W. Howe, and F. B. 
Varga of the Koppers Co.; “Water Treat 
ng Problems in Steel Mills” by E. M. 
Grifith, Republic Steel Corp., Youngs- 
town, Ohio; “Water in the Paper Indus 
rv” by Lewis B. Miller, chairman Water 
Committee, Technical Association of the 
Pulp and Paper Industry, Ambler, Pa.; 
‘Lime and Limestone in Waste Pickle 
Liquor Treatment” by Richard D. Hoak 
and C. J. Lewis, Mellon Institute, and 
W. W. Hodge, University of West Vir 
zginia; “Ozone as a Water Sterilizer” by 


lelphia Quartz Co 


GLYCO PRODUCTS OPERATES 
PLANT IN MEXICO 


Tar Glyco Products Co., Inc., Brook- 
lyn, announces the opening of a factory 
and offices in Mexico City. The Mexican 
company, known as Productos Quimicos 
Glyco, S. A., is located at Cipres Num. 
355, Mexico D. F., Mexico, and is under 
the direction of Dr. FE. Rios and Dr. A. 
Graf, both Mexican chemical engineers of 
onsiderable experience. 

This company is manufacturing many of 
the products of the American parent com- 
pany, particularly those which can be 
made from Mexican raw materials. It also 
ats as exclusive sales agents for all the 
other products manufactured by the 
Glyco Products Co., Inc., which are not, 
at present, being produced in Mexico. 


HYCIENE FOUNDATION WILL 
MEET IN PITTSBURGH 


Tue Nowra Annual Mecting of mem- 
bers of Industrial Hygiene Foundation, an 
‘sociation of industries for the mainte- 
wance of healthful working conditions, will 
be held at Mellon Institute, Pittsburgh, 
the Foundation’s headquarters, on Nov. 
Sand 16. 

More than 260 of the nation’s leading 
industrial concerns, all of them producing 
for war, are affiliated with the Foundation 


N. P. Rand, Norwood Filtration Co., | 
Florence, Mass.; and “The Use of Silicates | 
for Coagulation” by H. R. Hay, Phila- 


CAR OF BULK CEMENT BEING UNLOADED BY THE 
ROBINSON AIR-ACTIVATED CONVEYOR METHOD 


| 1# Can Handle Carbon Black . . 


bulk. 


units. 


211-A East 42nd Street 


and will be represented at the sessions. 


1# Can Handle Almost Anything 


Carbon black is rather tough stuff to handle in 
In pellet form, degradation must be 
avoided. If dense, packing is the menace. 


Let us tell you about some tests recently made 
both on pellet and dense black. The Robinson 
Air-Activated System handled both very satis- 
factorily . . . so much so, in fact, that one of the 
leading black manufacturers and several .rub- 
ber manufacturers have purchased Robinson 


If you are handling into, through, or out of your 
plant any dry bulk material that is powdered, 
fine or finely granular, investigate the Robinson 
Air-Activated System. It may prove to be the most 
economical and simplest method you can find 
for handling it. 


Send for our latest Bulletin 


ROBINSON Aa-Actwaled Conveyor Systems 


Division of MORSE BOULGER DESTRUCTOR CO. 
New York 17, N. Y. 


Representatives in All Principal Cities 


10-MB-1 
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speeds plane fuel 


How the problem of holding sub-zero temperatures for 
high-octane gasoline production was met .. . 
ample of Armstrong's leadership in low-temperature work 


O SPEED UP production of 

vital 100-octane-plus aviation 
fuel for America’s aces, refiners de- 
veloped alkylation processes which 
require temperatures from 80° to 
90° below zero. Most of the refineries 
are located in warm climates. But 
even on the hottest summer days, out- 
door pipe lines and towers must be 
operated at sub-zero cold. 

Providing insulation to hold these 
unusually temperatures called 
for technical ingenuity not involved 
in ordinary jobs. In solving the in- 
sulation problems of a majority of 
such installations, Armstrong created 
special applications and combina- 
tions of Corkboard. Cork Lagging, 


* Reg. U. 


~ 
=, 
~ 


another ex- 


and Cork Covering to meet these ex- 
ceptionally severe conditions. 

With more than 40 years’ experi- 
ence in the manufacture and applica- 
tion of low-temperature insulation, 
Armstrong is particularly well fitted 
to solve special insulation problems 

-not only in refining. but in every 
industry where maintenance of low 
temperatures is important. You 
will find the answer to your insula- 
tion problems at “Insulation Head- 
quarters.” 

Three Armstrong services assure 
your satisfaction: first, a complete 
line of efficient materials including 
Corkboard, Mineral Wool Board. 
Foamglas*, Cork Covering, and com- 


Minerel Wool Boerd 
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pr 


S. Pat. Off. Product Mig. by Pittsburgh Corning Corp. 


plete sundry items; second, practical 
engineering aid in designing the in- 
sulated structure; and third, proper 
installation—for all Armstrong offices 
and distributors maintain crews of 
skilled erection mechanics. 

For complete information write 
today to Armstrong Cork Company. 
Building Materials Division, 3310 
Concord Street, Lancaster, Penna. 
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Corkboard Foemgies’ Cork Covering ‘af 
ARMSTRONG CORK COMPANY 
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VARIOUS FACTORS WILL AFFECT POSTWAR DEMAND FOR 
AMERICAN CHEMICALS IN BRITISH MARKETS 


Special Correspondence 


HE QUESTION what prospects the British 

market will hold out to United States 
exporters after the war is one which has a 
profound bearing on the whole foreign 
business of the American chemical indus- 
try. For the British market is not only one 
of the most important and varied outlets 
for chemical and allied products abroad, 
but conditions for imported goods in 
England will, as in the past, be character- 
istic of those likely to be met in other 
countries. The United States has always 
heen a favorite source of chemical products 
for British consumers. 

Ihe American share in the British mar 
ket was increasing rapidly before the war 
vhen keen competition was met from con 
tinental Europe. Since the outbreak of 
war England has been cut off from her 
principal continental sources; it is cer 
tainly no exaggeration to say that without 
large supplies from the United States the 
chemical trades in the British Isles would 
not have been able to carry on. This fact 
is fully realized by English consumers. The 
speed and extent of American supplies has 
evoked the admiration of many British 
manufacturers, and the ease and matter-of 
course way in which huge demands were 
met have left a deep impression 


“WIRE CLOTH COMPANY, 


GARE SOM AVE. BRONTE 


Wartime experience has built up a very 
important goodwill in favor of United 
States producers. Their reputation for re 
liability, efficiency and adaptavility will 
prove of great value after the war, especially | 
where contracts for big quantities are in- 
volved. On the other hand, it is no less 
certain that careful costing will be needed 
under peacetime conditions for the British 
market, since this large market will receive | 


the attention of many other suppliers. | 


In 1939 the United States accounted for 
£3,773,000 out of total British imports of 
chemical manufacturers from foreign coun- | 
tries of £13,771,000, and another £1,- | 
194,000 were sent to Britain by the | 
Dominions and Colonies. Of the total in- 
crease of £4,290,000 in chemical imports 
between 1935 and 1939, the United | 
States accounted for £1,875,000. These 
global figures, however, must be taken 
with more than a grain of salt. For one 
thing, they refer to manufactures as dis- 
tinct from raw materials. Secondly, owing 
to the peculiarities of British foreign trade 
classification, they do not contain certain 
important items. Thirdly, a few out- 
standing items account for a fairly sub- 
stantial part of the whole trade. If due 
illowance is made for these factors, there 


IF IT'S QUALITY 
THAT YOU WANT 


® If you want trouble-free, long- 
lasting Wire and Filter Cloth 
assemblies or sheet metal fab- 
rication, submit your problem 
to us. Most likely we can solve 
it as we have solved hundreds 
of seemingly unsolvable prob- 
lems for our clients during the 
last 32 years. 

Materials of the highest qual- 
ity combined with skilled work- 
manship have given Multi- 
Metal productstheir proud posi- 
tion of leadership and assures 
you of finished products of the 
best quality obtainable. 
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Are all of your processes 
using Spray Nozzles as effi- 
cient as you think they could 
be? Do the Sprays distribute 
the liquid evenly? Break it 
up into as fine particles as 
you would like? Resist the 
corrosion or wear conditions 
satisfactorily? 


Send Monarch an outline of 
any spray problem—lf your 
liquid can be sprayed with 
direct pressure at all—Mon- 
arch can furnish the nozzles. 


NOZZLES FOR: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL PROCESS- 
ING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


De you have our Catalogs 
6A and 6C? 


2730 E. WESTMORELAND ST. 
PHILADELPHIA 34, PA. 
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Dust, even in small quantities, should 
have prompt attention because it can 


be the source of serious losses. ti will . 


pay to get expert advice on your dust 
problems by consulting DRACCO En- 
gineers. They are exceptionally well 
qualified, by 30 years experience, to 
analyze your problems and recom- 
mend the most efficient solution. Write. 


CHEAPER and BETTER 
DRACCO 
PNEUMATIC 
CONVEYORS 


lf you handle chemicals, grains or 
granular materials it will pay to do this 
operation as efficiently as possible. 
Many are using DRACCO Pneumatic 
Conveyors and consider that their 
handling costs are reduced to the 
MINIMUM. Each installation saves in 
labor and there are also many other 
advantages. It may pay to investigate. 


Many firms are turning their in- 
tricate fabricating problems over 
to our Metal Fabricating Division 
with gratifying results. Our En- 
gineers have yeors of exper- 
ience and have solved problems 
that have long been headaches. 
We handle work from light 
gouge up to 4” plate and have 
much experience with gear 
gvords, machine stands and 
bases, cabinets of all kinds and 
many other products. 


For Further Information Write 


CORPORATION | 


1 E. 116th St., Cleveland 5, Ohio 


‘New York Office: 130 W. 42nd St. 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS e« METAL FABRICATION j 
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still remains, however, the fact that the 
United States is one of the two or three 
most important suppliers of chemical 
products to England and that its share was 
increasing at a most gratifying rate. 

American supplies enjoyed a monopoly 
in a few directions, e.g., in the case of car- 
bon black (an item which in 1939 ac 
counted for £789,000), of borax and 
boracic acid, and of turpentine. Paraffin 
wax, mineral jelly, and lubricating com- 
pounds were and are received in big quan- 
tities from the United States, as are, of 
course, petroleum derivatives in general. 
The American monopoly in the British im- 
port trade of these articles is not such that 
it could be exploited if this were desired, 
but it may be said with regard to these 
items that the future extent of British pur. 
chases will depend primarily upon the 
trend of demand and not to the same 
extent on their prices. 


PHOSPHATES AND POTASH 


Another important group of American 
chemical exports to England consists of 
articles like crude phosphates (of which 
the United States is the third important 
supplier besides Tunis and Morocco), 
essential oils (of which only France and 
Italy used to provide larger amounts), 
muriate of potash and caustic potash 
which are also bought from continental 
Europe and Palestine) and a few other 
items. Here American exporters must 


| compete with other foreign suppliers, and 


it is largely a question of prices and quali- 


| ties to whom the lion’s share in the British 
market goes. 


As far as potash and phosphates are con- 
cerned, there are no sources of supply in 
the British Isles. The whole demand, 
likely to expand as more reliance is placed 
on home production of farm produce, must 
be met by imports, and it should be pos 
sible for American exporters to secure an 
adequate share of the British market. It 


| is more than likely that the fertilizer de. 


ficiencies which have arisen under wartime 
restrictions on supplies will be made up by 
increased Consumption after the war. Both 
phosphates and potash have been the 
object of effective control and production 
agreements, and the future of these mar 
kets will certainly to some extent depend 
upon the future of these cartels. 

The American share in the British im 
port trade of other chemicals, of proprietary 
medicines and drugs, of dvestuffs inter 
mediates and finished dyestuffs, of pigments 
and ready-mixed paints has also been ven 
substantial, although it is difficult to single 
out for special mention the products » 
which these producers are most prominent 
Acetone, bromides, nitrocellulose, dis 
fectants, glycol ethers, sodium chromate 
and bichromate, sodium phosphate, chest 
nut extracts and other items may be mer 
tioned, but most significant is the fact thst 
American products have found favor is 
suv many different directions. 

In some cases American gains in th 
English market were due to the cheapnes 
of the raw material in the United State 
or to the fact that development in Americ 
has been faster because the need for th 
products had been more urgent. In othes 
progressive production methods com) ‘ined 
with the existence of a huge home marke! 
permitted rapid expansion where B itis 
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manufacturers had to probe theu way 
cautiously. It is well to remember that 
British consumers, in spite of all their 
admiration for American drive and ef 
ficiency, demand individual attention from 
their prospective suppliers. The authori- 
ties on their side are on the principle of 
the opinion that in the case of important 
new odhtensals British industries should 
he helped to participate in progress even 
it the cost of higher prices or subsidies 
When, for instance, hydrogenation was 
ipplied to coal-oil ne pe in Germany. 
the government helped a British firm to set 
up 2 coal-hydrogenation plant in the British 
Isles. 

The vast expansion of synthetic rubber 
production in the United States did not 
restrain the British authorities from sup 
porting a British producer's project in this 
field of activity. Moreover, the authori 
ties have given their full support to research 
ind development by financing official 
studies, granting tax relief for private re 
arch, and encouraging collective develop 
ment work under the aegis of trade 
wsociations 

IMPORTANCE OF KESEARCH 

British manufacturers and consumers of 
hemical products have indeed become verv 
research conscious. ‘There is a growing 
realization of the possibilities of building 
1p manufacturing industries on the basis 
of domestic raw materials. The organic 
hemical industry is bound to expand con 
iderably after the war, there are plans for 
i British oi! refining industry, metal smelt 
ng in Britain has been supported at least 
partly because it provides a hasis for 
hemical production, and it is hoped to 
tart some electrometallurgical and electro 
hemical plants on the basis of hydro 
dectric power or of electricity generated 
from coal. 

In their entirety these projects cannot 
hut decisively influence the trend of the 
hemical industry. On the other hand, 
England’s economic future is so closely 
hound up with her foreign trade and ex 
porting industries that their interests will 
never be neglected. But these industries. 
‘0, expect and demand a great deal of 
research assistance and individual attention 
fom their suppliers. such as normally only 
the man on the spot can give Thev are 
onservative by nature. While thev are 
“ot unwilling to make experiments and 
lake risks, they will not allow themselves 
to be talked into new ventures without 
ing given some pretty sound arguments. 
n the other hand. once they are satisfied 
hat it is worth their while to listen and 
wy the offered article, they will not change 
their supplier for the sake of a few cents 
thich they might save by buving else 
there 
Cooperation between British and Ameri 
in manufacturers has been satisfactory to 
wth sides in the case of agreements be 
ween the big firms, but smaller manufac 
wers have found it somewhat difficult to 
ake use of p< tential opportunities in the 
ther country. There is also a case for 
ae cooperation between research work 
and organizations. At the moment the 
hole Question of industrial and scientific 
Seach is still rather fluid, but there is no 
oubt that a great deal of waste could be 
minated by more cooperation. 


Specify the Kemp Inert Gas Producer where processing condi- 
tions or requirements call for inert or protective atmospheres. 


Kemp Inert Gas Generators are available in capacities ranging 
from 1000 to 100,000 cubic feet per hour, may be furnished for 
semi-automatic or automatic operation. Safety features include 
electric ignition, safety pilot, soft heads, fire checks, and auto- 
matic shutdown in the event of 


(a) burner outage 


(b) cooling water failure, or 
(c) fuel gas supply failure. 


The inert atmosphere is delivered at a temperature of not more 
than 15°F. above the inlet temperature of cooling water with a 
corresponding dewpoint. When dryer gases are required, low 
dewpoints may be obtained by selection of suitable auxiliary 
drying equipment. 


Write for engineering data, recommendations, and quotations. 
Address The C. M. Kemp Mfg.. Co.. 405 East 
Oliver Street. Baltimore 2, Maryland. 


OTHER KEMP PRODUCTS 


Adsorptive Dryers for Air and Gas 

Atmos-Gas Generators for Special Atmospheres 

The Industrial Carburetor for premixing gases 
Immersion Heaters 

Submerged Combustion Burners 

A complete line of Industrial Burners, and Fire Checks 
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stills. 


ture 


gals. per hour. . 
tricity . . . Hard water models; double and triple 


AETNA AUTOCLAVES 


for complete sterilization and precise tem- 
perature control . . . used to sterilize cul- 
media, 

glassware, etc. 


Write for bulletins giving complete information 
om sitlls, sterilizers and autoclaves. 


plant 


Rely on AETNA 


for STILLS and AUTOCLAVES 


Pure water is assured when you use an Aetna Still 
. . « Unique vertical condenser and multiple baffle 
design provide pyrogen free distillate . 
little floor or bench space . . 


. . Requires 
. Capacities: } to 500 
. Heated by steam, gas or elec- 


material, solutions, 


sec 


Manufacturers AETNA STILLS and STERILIZERS for over 25 years. 


236 BROADWAY 


CAMBRIDGE 39, MASS. 


IT'S NOT ON THE PRINT... 


BUT IT'S IN THE PRODUCT 


A blueprint is concerned only with 
design and specifications. 

We concede the importance of good 
design and intelligent specification of 
materials, but Downingtown's ability 
does not stop there. 

Our specialized knowledge of fabri- 
cation, proper methods of procedure; 
complete, modern plant facilities and 


wide experience in manufacturing are not blue-printed, but they do 


show up in the finished product. 


Our Engineering consultation is at your disposal. Downingtown Heat 
red a handbook which will be r for 


free distribution on or about Sept. 15th. Send for a copy of this 
handy reference book, on your business letterhead, please. 


Transfer division has prepa 


DOWNINGTOWN IRON WORKS 
DOWNINGTOWN, PA, 
HEAT EXCHANGERS 
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Among British firms there is a growing 
realization of the need for mutual ex 
change and pooling of ideas and methods 
on a national scale. In some fields, 
abstracting of scientific papers for instance, 
international arrangements have been sug- 
— and there is certainly much scope 
or cooperation in this field. As far as 
production and sales are concerned, mes 
organizational facilities would probably be 
necessary to make it easier for smaller 
firms adequately to cover the market of the 
other country. 

In Britain trade association have played 
such an important and successful part in 
adapting small firms to wartime needs that 
one might expect them to be equally active 
when the time arrives for the change te 
peacetime conditions. It is to be hoped 
that the evident wish of British manufac 
turers to cooperate with their opposite 
numbers in the United States will meet 
with a favorable reception 


NEW CHEMICAL PRODUCTION 
REPORTED IN PERU 


Tue Foreign Commerce Weekly in : 
brief summary of chemical development 
in Peru in 1943 states that plans for pro 
duction of zinc oxide, zinc sulphate 
potassium carbonate, and borax were th 
principal developments of the year. Pro 
ductora Peruana, S. A., started manufactur 
of zinc sulphate last year and will produc 
copper sulphate, potassium carbonate, ani 
borax this year. It is expected to produc 
200 metric tons of zinc sulphate this yea 
with zinc and sulphuric acid being sup 
plied by the Cerro de Pasco Corp. It 
probable output of copper sulphate : 
placed at 200 tons with borax and a@ 
bonate of potash expected to be produce! 


this vear to the extent of 30 tons each 


RUSSIA INCREASES OUTPUT 
OF CHEMICALS 


Tue ovrput of chemicals, particular 
for war purposes, has increased substa 
tially in the Soviet Union. Production 
the nitrates, plastics and organic chemia 
branches rose continuously in 1943. Th 
index figure during the second quarter 4 
the year was 126.5, the first quarter 4 
the year equaling 100. Index for the thi 
quarter was 135, and for the fourth quz 
ter, 139.5. The nitrogen industry, pr 
ducing ammonia, nitne acid, and @ 
monium, sodium and potassium nitrat 
held first place. Production of sulphw 
acid by the contact method showed a 
siderable increase. 


NEW TECHNICAL RESEARCH 
INSTITUTE IN SPAIN 


A new technical research institute 
Barcelona, Spain, has been granted an 5 
itial subsidy of 125,000 pesetas by ° 
Council for Scientific Research. The 
ganization will be concerned with 
utilization of domestic raw materials # 
will furnish technical assistance in @ 
nection with the establishment of new 4 
dustries or the modernization of cxi 
ones. 
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BARITE TO BE PRODUCED 
IN BRITISH COLUMBIA 


BariteE is to be produced in British Co- 
lumbia under arrangement completed by 
the British Columbia and Yukon Chamber 
of Mines. The Sumit Lime Works at 
Lethbridge, Alberta, has discovered and 
developed & large deposit at Parson, B. C.., 
a short distance south of Golden, in the 
East Kootenay district. The deposit is 
described as being about 20 ft. wide, ex- 
tending for a considerable length. For 
some time small quantities of barite from 
this deposit have been used in Turner 
Valley, in the process of drilling oil wells. 
\ contract has been let for 60,000 tons 
to be sent to Vancouver to be used as 
ballast for 20 special maintenance ships 
under construction. The barite is reported 
to be nonmagnetic, impervious to salt 
water, and not to disintegrate. 


MEXICO PRODUCES OIL FROM 
MONILLO SEED 


MoniLLo seed oil is reportedly used in 
Mexico in the manufacture of soap and 
also in cosmetics, pomades and delousing 
preparations. The seed grows in the 
States of Durango, Sinaloa, and Zacatecas, 
but the largest amounts come from Tamau 
lipas and Nuevo Leon. Estimates of real 
or potential production vary from 300 to 
4,000 or more tons annually. The col 
lecting season varies with the locality, but 
in general lasts from August to October. 
The problem of pressing seeds, however, is 
dificult as crushers are said to be reluctant 
to adjust their machines unless they are 
assured of substantial quantities of seeds. 


EXPORTS OF SWEDISH PULP 
DROPPED LAST YEAR 


THE DOWNWARD trend of Swedish wood 
Pulp exports continued throughout 1943 
and total shipments which dropped to a 
new low of 434,000 metric tons in that 
year showed an aggregate decline of more 
than 80 percent from 1939 exports of 
2,331,000 metric tons. Mechanical pulp 
was the most adversely affected item, ex- 
ports in 1943 amounting to only 8,000 
metric tons, or 2.5 percent of the prewar 
quantity. Although reduced 
activity paralleled reduced exportation, a 
sirplus of 415,000 metric tons of unsold 
pulp was still on hand at the end of 1943, 
our times more than is normally held in 
reserve. 


ARGENTINA MAY PRODUCE 
COPPER SULPHATE 


Arter considerable study of the prob- 
lem caused by insufficient supplies of 
chemical products for agricultural use, 
Argentine government technicians have 
suge sted that domestic production of cop- 
per sulphate be undertaken. Plans call for 
the establishment of a national industry at 
Mendoza which would use locally avail- 
able raw materials. The project would 
require a large number of producers since 
the needed quantity could not be manufac- 
ture! by a be concerns. 
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The best valves 


for many chemical 


plant services . . . 


PROMPTLY, 
Give Long Sewice 


70 degrees — less than a quarter turn — opens an Ever- 
lasting Valve to a full pipe-size, straight-through flow every 
time — or closes it with a drop-tight seal. No sticking, bind- 
ing, wedging or clogging. In services where quick action is 

" vital, this speed of operation is invaluable. 

In chemical plants of every type, Everlasting Valves are 
found on equipment outlets; blow-off lines; drains; fire pro- 
tection lines; storage and measuring tanks; spray lines; and 
many other services where quick response, full opening and 
drop-tight closing are essential. 

Everlasting Valves are self-grinding, self-compensating, 
cannot be jammed. And because built of tough, dependable 
materials, they give “everlasting” service. Made in straight 
lever and rack-end pinion types. For pressures up to 600 Ibs. 


Write for Descriptive Bulletin 
EVERLASTING VALVE CO., 49 FISK ST., JERSEY CITY 5, N. J. 


lasting 
Valves 


_ Sor everlasting protection! 
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ppecific problems, and to operate most ently ng lig 
Working temperatures and pressures. Acme ~ 
pe engineered to minimize and, in many aplosi 
Ste fouling and clogging, thus reducing maintenonce Dp 
jurdy construction and precise machining prevent leakage and 
Dntamination. Good workmanship and proper selection @& 
aterials insure Consistent performance and long life. 
engineers are ready to co-operate in the designing and plan- @ 
ning necessary to solve your heot exchange problems—no 
inatter, how difficult : m the | 


Tubvior, or Plote, with either removable or fixed bundle; U-Bend, Multi- 
¥, Coil, Fin Tube, Drip, Bavdelot, and Forced Circulation, in either ferrous 
non-ferrous metals. 


CHANICAL STANDARDS: Acme Heat Exchangers ore fabricated in accord. 
with A.SM.E. Code, API~A.S.M.E, Code, or T.£.M.A. Standards. 
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DAN GUTLEBEN, Engineer 


EVERY SUGAR BIN has to have a gate 
at the outlet. From time immemorial 
these gates have been of the sliding 
variety. With a heavy load on top and 

i ® tacky syrup on the slide, the gates resist 
, | movement except under the encourage- 
ment of a crowbar or a sledge hammer 
On the other hand the quadrant gate con 
a entrates its load on an easily rotating 
shaft and, even with 60 ft. of sugar above, 
it operates comfortably. Louvers are pro 
vided above the gates for access in case 
lumps should bridge over the neck. The 
same gates serve satisfactorily for coal 
or cinders. When the gate is set for a 
desired rate of flow to the minglers, the 
opening may be smaller than the lumps 
that come down during cold weather and 
accordingly the flow plugs. To permit 
wider opening of the gate without increas 
ing the flow a bent plate is installed below 
the gate as shown. The angle of repose 
then controls the rate of flow and the 
lumps are pushed through by the weight 
nthe bin. This plate can also be hinged 


of for adjustment. 
IMuminating the interior of a refined 
q sugar bin is safely accomplished by reflect 


mg light by means of a polished stain- 

ess Steel mirror. This removes the preju 

SBdice of having electric light globes within 
aplosive distance of the sugar. 


PPER BOTTOMS of the wet sugar 
bm were built when the customers de- 
manded coarse grain. When the pre 
lilection swung to fine grain, the bottom 
f the hoppers was too flat for even flow 
othe dryers. The fine-grain sugar some- 
mes flowed sluggishly out of the four 
hoppers and so a man at a near-by station 
ho had just barely enough to do to keep 
imself awake was ordered to keep his eye 
m the flow. If the man’s wakefulness and 


Detail of quadrant gate assembly 


Broken glass cannot get into bin 


the imterruption of flow happened to syn- 
chronize, a poke from the hickory bar 
caused resumption of movement. How 
ever, the man showed no enthusiasm for 
the additional duty, contending that 
another man should be added to the pay 
roll. Furthermore, the application of the 

ker brought down an intermittent ava 
odie while the desire was for an even 
flow to maintain the full capacity of the 
dryers. Accordingly the poker was re 
placed with electric vibrators, and there 
ifter the only poking required was by the 
foreman’s finger when he poked in the 
push button. The vibrators are now 
widely used on a great variety of “consti 
bins and They have the 
effect of decreasing the angle of repose. 
When the first vibrator was installed on 
the soft sugar hopper, the operator forgot 
to shut it off when he closed the gate. A 
half-hour later when he opened the gat 
he found the neck packed as with con 
crete. An ordinary barrel holds 370 Ib. 
of granulated sugar. The same barrel sub 
jected to an electric vibrator took nearl\ 
500 Ib. of sugar and then burst. 


THE BOTTOM of the coal bunkers has 
a slope of 45 deg. A oe of coal my 
to the bottom to make a slope of about 50 
deg. or more to satisfy the angle of repose. 
This wedge of coal remains dormant until 
it starts to smoke three to six months later. 
An application of dry ice snuffs out the fire 
until time permits complete cleaning out. 
A year ago a vibrator was installed which 
gives promise of avoiding spontaneous com- 
bustion. The period of vibration is 3,600 
per min. and the amplitude is adjustable 
between ve in. and gy in. Vibrators are 
also made portable for use in unloading 
hopper-bottomed gondola cars delivering 
recalcitrant materials like wet coal. The 
electric power demand for the four vi 
brators on the wet sugar hoppers, known 
as size V-127, is 3 kw. The cost of this 
as byproduct power is $0.01 per hr. while 
it releases a stubborn workman at $0.75 
per hr. 


\ | | quaarent — SPOUTS from bins are too small an item 
to attract the attention of the professors 
SECTION of hydraulics. The sheet metal bee fore. 
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_- Spouts 
to bins 


Typical installation shows quadrant 

gates used to handle sugar or other 

materials which would jam the slide+ 
of a sliding gate 


man determines the design from the full 
ness of his experience, For soft sugat 
that possesses a certain stickiness, the 
should be vertical and larger at 
the outlet than at the inlet. Stainless 
steel facilitates flow and is used especially 
in scale “— where a quick discharge 
is desired. Following a brainstorm, we in. 
stalled an inclined pipe with six branches 
dropping out of the betel to supply pack 
ing machines below. The purpose was to 
replace a scraper conveyor which received 
its supply from the refined sugar bin two 
stories above. The pipe would be a 


simpler thing and we reproached ourselves 
169 


o 
| 
with stair 
= 
4 a + 
" 
de 
Handle 
q 
7 
; LF 
‘ $Oe +} 
\ Bert / Piven 
\ 
4 
ny 
"Mas 


“Eo 
2 


FOR ENING OF 
OR NIFORM SCRE 
‘on OnE /DERY SUBSTANCES 
able —lasts up to 4 times 
boltin — smooth, polished of many other fabrics — ‘wears 
swords blinding 
Fast, all-weather J Higher 


—unaf y 


~\of || Available for essential use 


ROLLING RING CRUSHERS, 
Big economies in grinding all = 


kinds of Chemical Raw Materials © 


More tonnage per hour—more uniform product—no slivers 

or chips—minimum of fines . . . that's why leading process 
industry plants rely on AMERICAN Rolling Ring Crushers 

for grinding, reducing, and pulverizing. Wide operating 
range, very flexible, all parts tested for quality, wear,and | 
endurance. Avail yourself of AMERICAN engineerin 
service —tell us what you want to grind and we will, 
recommend the proper method. | 


AMERICAN PULVERIZER wo: 
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~ Sugar flows 
~ 


sugar bin 


Spouwts fo packaging machines 


Arrangement of pipes which were sup 
posed to simplify the distribution of . 
sugar to packaging machines 


tor not having thought of it earlier, Tiga the 
gang finished the installation on Sundgtally | 
night and were criticized for falling shogjamong 
of the schedule which had included tiFrance 
removal of the old conveyor. On Mondaistipenc 
morning the wreckers were about to staphalf th 
abolishing the conveyor when the fore thirc 
came breathlessly bringing six cartons @The 
sugar filled from the respective machinggPete E 
Each package contained a different size @to be 
grain, the last one being the largest. Tig“camp: 
pipe acted like a classifier, the coangjber an 
crystals rolling over the top. All of tifeverybc 
had, of course, been covered in freshm@aials w 
physics but had become lost. Facts, ligjand im 
jokes, require to be restated at inter@{plus m 
of at least a generation. In the mediwent b 
time, by special favor of Providence, ‘#factorie 
old conveyor was still intact and around 
promptly restored to service so that @water | 
production was lost, while the brainstogcasiona 
was forthwith eradicated before the offfaway. 
broadcaster got wind of it craved ' 
got it. 
SHEET METAL WORK was forme 
conducted under the supervision 
Charlie Kelly. He possessed unusual It imp 
as an artificer in sheet metal. He wag#ter th 
small-time contractor operating a shopjg‘ented | 
his cellar. His accounts were kept in 0 due 
vest pocket. There existed no talent™j™anaget 
the refinery at that time for descripigy tablish 
geometry, and accordingly the art of @¥ater b 
veloping the complicated spouts and lgthe Cle 
inspired mvystification. Thus Kelly bartered 
opportunely into the sheet metal job (shoes, 
the comfortable basis of “cost-plus,” chicken 
he accepted orders informally just as qj" a po 
refinery attaché would. Whenever a @§‘hanics 
came up he would order the sheets to @ petegrin: 
nearest integral bundle and thus accugg%came | 
late a surplus that proved useful for offfof the 3 
jobs about town. His profit constit@®uscular 
the percentage her with surplus @ "ged ex 
terial plus some slight amount of foggg'0 leave | 
fulness encouraged by the absence of Pete pro 
clocks and technical supervision. He @§4borator 
to say, “God bless the Polanders. Tjjetmands < 
are good mechanics in their own @)yed the 
guage.” With this he furnished ™0sphere 
y with wooden mauls to encomgthe camp 


the flow of sugar in improperly des tec rou 
hoppers. He 

At the works Kelly loved to throw ¥ork and 
his chest and expel! bombastic |ang@@ year of | 
At home he shrank like a mouse. He@jGennan | 
occasion to take a few of his men Wii He had te 
house to do a domestic repair job. Bb. 
distributed the men to their jobs. 


4 d 
hold 
seem 
Kells 
4 Tf he tri 
IER! 
‘rystz 
Nebra 
| 
| ower operating cost v 
and corrosion resistant 
| 
No contamination oF discolor = 
Folder 590 contains Information A 
482 TERRACE BUFFALO 2, N. Y. 
AMERICAN... 
) 
Patented reversible manganese steel SHREDDER ee 
RINGS are the secret of AMERICAN Rolling Ring mt 
Crushers’ success. Rings have 20 cutting edges 
or teeth—-designed to maintain outward position 
by centrifugal force at specific speeds. In contact 
with solid metal. rings are momentarily deflected 
from usual course because they are free to swing 
back out of position. No shear pins or other 
safety devices that require attention. 
“HEM IC. 


ntly his wife came in and disposed the 
work according to a plan of her own. She 
d windows to clean and other house. 
hold drudgery. When Charlie remon- 
strated on the ground that it was not 
seemly from economic considerations to 
mploy mechanics for house cleaning, she 
pointed the threatening finger at him and 
jurted, “Kelly, you may be boss at the 
Sugar House but you ain’t boss here!” 
Kelly died in 1926 in front of a taxi as 
he tried to beat it to a cigar stand. 


HERMAN ZITKOWSKI'S TERRI- 
ORY as manager of the American 
rystal Sugar Company extends from Min- 
nesota to California. As a school boy of 
fourteen he craved a job in the Norfolk, 
Nebraska beet sugar factory in "94. The 
boss stationed him at the molasses scale 


er. Tyga the Steffen process where he inciden- 
Sundgftally harmonized the babel of languages 
ng shogsamong the assortment of immigrants from 
ded t@France, Germany and Poland. Herman's 


Mondgpstipend was 74 cents per hour, equal to 
to staphalf the wage of a full-grown workman or 
fore third of the honoranum of an expert. 
rtons @The mysterious performance of chemist 
rachinggPete Baird fascinated him and he wanted 
it size @to be just like that! The manufacturing 
st. Tigj‘campaign” in Nebraska starts in Septem- 
coamfiber and ends in December, after which 
| of tifeverybody is laid off except a few peren- 
freshma@gaials who are retained for the maintenance 
acts, lifjand improvement of the works. The sur 
inter@§plus men return to their farms. Herman 
 meagwent back to school. In the summer the 
nce, factories had no job but Herman hung 
and wmaround. He observed that the common 
that @water bucket was a stationary device, oc 
rainstomcasionally re-filled from a well 500 feet 
When high-priced mechanics 
caved water, they dropped their work and 
got it. Herman drew the attention ob 
forma Uperintendent J. McCov Williams (de- 
sion @endent of Roger) to this wastefulness 
sual at impressed J. McCoy seriously and, 
je water the manner of the times, he 
| shopented the matter for official deliberation. 
pt in In due time Herman's suggestion received 
talent ™anagerial approval and a precedent was 
escripy Stablished with Herman in the berth of 
rt of @Water boy at five cents an hour. During 
and Wgthe Cleveland depression, when farmers 
Celly @ bartered eggs and butter for calico and 
job shoes, this was important money. A 
lus,” @pchicken on the hoof could be exchanged 
st as@'0r a pound of sugar. However, the me- 
ver a@@chanics appreciated the luxury of the 
“ts to petegrinating water bucket. Herman thus 
accugg came well acquainted with the anatomy 
for olf the apparatuses and, beside, built up 
ynstita Muscular agility. Phlegmatic Pete Baird 
rplus aged expeditiousness with his bucket so as 
of fog’ leave some time between rounds which 
e of mete promised could be invested in the 
He gm 4boratory. Thus Pete got his dishes and 
Tijemands done effortlessly and Herman en 
own @iyed the stimulation of the laboratory at- 
ed @Msphere. This led to a “position” when 
encom ‘he Campaign opened in the Fall as labo- 
des me roustabout at thirty dollars a month. 
He then began alternating between gainful 
wow Work and school. At 22 he returned from 
pe * year of = graduate work at the famous 
rman Sugar Institute of Braunschweig. 
ve ten dollars, a master’s degree and a 


VERTICAL 


Oleum, Concentrated Sulphuric and Mixed 
Acids, are successfully handled in a practical 
manner by Taber VERTICAL Pumps, because: 


® Liquids handled do not come 
in contact with pump stuffing box. 


® Repacking interruptions are 
reduced to the lowest minimum. 
Damaging vibration is pre- 
vented by larger shaft diameters. 


@ To compensate for non-lubri- 
cating properties of liquid or other 
chemical solutions pumped, larger 
bearings are used. 


FOR COMPLETE INFORMATION PLEASE WRITE 
ON youn, LETTERHEAD FOR HELPFUL TABER Bulletin V-837 


TABER PUMP CO., 294 Elm St., Buffalo 3, N.Y. 


TABER PUMPS 


Pract! formance 


Per 


(TRADE NAME REGISTERED) 


ASSURES FINISHED 
PRODUCT PURITY 


Because Amersil* (fused silica) is 99.8% pure 
silicon dioxide, it cannot contaminate acids or 
other chemicals handled in piping, cooling sec- 
tions, absorbers, etc., made of it and absolute 
purity of the finished product is_assured. 

Amersil* is unaffected by any of the mineral 
acids—except hydrofiouric (at all temperatures), 
and phosphoric above 270°F.—or by the halo- 
gens, with the exception of flourine. It with- 
stands, permanently, temperatures up to 2100° 
F., with peaks up to 2700°F. permissible for short 
periods. Amersil’s ability to withstand sudden 
and extreme thermal shocks without noticeable 
expansion or contraction is another of its many 
valuable characteristics. 

For purer finished products, use Amersil* 
apparatus. 

A new Amersil* Catalog is on the press. Write 
today—on your business letterhead, please— 
and reserve a copy. 


*The registered trade name of the enly American 
of a complete line of Fused silica products, 


MERSIL COMPANY Ine. 
» A subsidiary of Nichols Engineering & Research Corp. 
60 WALL TOWER NEW YORK 5, N. Y. 
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Obtained from grain by a patented biological bh 
process, Solvamin* contains several factors of the 4 


¢ i Vitamin B-complex. The fiboflavin content- > 
' guaranteed not less than 4500 micrograms per i 

gram—isin readily soluble amorphous form, which Fre 

makes Solvamin especially suitable for many uses" 
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livestock feeds with excellent results. B-Y 


% B-Y* and B-43° are widely used im poultry a 
and B-43—two different products—are both 
Willi 


guaranteed to contain not less - 250 micro- re 

a variety of 


*Reg.U.S. Pat. Off. forms suitable for foods, 
pharmaceuticals, and feedstuffs. will 

Samples and detailed information J a 
ncerning these products will 2 
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Fred Grotts, president of the H. K. Por 
ter Co. subsidiary, Fort Pitt Stecl Casting 
Co., has been appointed to the newly 
created position of director of research 
and metallurgy for all Porter plants. He 
will continue as president of Fort Pitt. 


William Blum, chicf of the Section of 
Electrochemistry, U. S. Bureau of Stand- 
ards, was the recipient of the eighth 
Edward Goodrich Acheson Medal and 
Thousand Dollar Prize awarded by The 
Electrochemical Society. Dr. Blum re 
ceived the award and prize at the Socicty’s 
annual fall convention October 13. 


R. P. Russell, cxccutive vice president 
since 1937, has been named president of 
of the Standard Oil Development Co. to 
succeed F. A. Howard who resigned 
October 6. Mr. Howard will remain a 
director of the Development Co., and a 
vice president of the Standard Oil Co. 
(N. J.) until after January 1, 1945, when 
he expects to resume the private practice 
of law. W. R. Carlisle has been named 
a vice president of the Development Co. 


William Goodman, consulting engineer 
for the ‘Trane Co. in LaCrosse, Wis., has 
been appointed research professor of re- 
frigcration and air conditioning at Illinois 
lnstitute of ‘Technology. Mr. Goodman 
will begin his new duties in November. 


John F. Daley has been appointed gen- 
cral manager of the Pigments Department 
of F. I. du Pont de Nemours & Co. Mr. 
Daley succeeds the late Carl H. Rup- 
precht. 


J. Warren Kinsman has been named gen- 
cal manager of the Fabrics and Finishes 
Department of E. I. du Pont de Nemours 
& Co. Mr. Kinsman succeeds William 
Richter who retired October }. William 
Kirk, manager of the Chambers Works at 
Deepwater Point has succeeded Mr. Kins- 
man who formerly was assistant general 
manager of the company’s organic chem- 
cals department. 
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Van M. Darsey 


Van M. Darsey, formerly technical and 
service director of the Parker Rust Proof 
Co., Detroit, has been elected president 
of the company and a member of the 
board of directors. 


Almon G. Hovey, formerly at the Uni- 
versity of Minnesota, has been made head 
of the New Chemical Development Sec- 
tion of General Mills, Inc., Research De- 
partment, Minneapolis. 


John Charles was recently ap- 
pointed to direct the research and produc- 
tion program on a new nutritional yeast 
by the Red Star Yeast and Products Co., 
Milwaukee. He was formerly with Hiram 
Walker & Son, Peoria, Il. 


S. A. Karjala, formerly at the Northern 
Regional Research Laboratory, Peoria, is 
with Central Soya Co., Decatur. 


Edward G. Locke has been appointed to 
the position of chemical engineer on the 
staff of the Pacific Northwest Forest and 
Range Experiment Station, Portland, Ore. 
Dr. Locke will specialize in the engineer- 
ing phases of the chemical utilization of 
wood. 


David F. Smith has been appointed di- 
rector of the laboratories of Johnson & 
Johnson, New Brunswick, N. J., replacing 
G. S. Mathey, vice-president, whose re- 
cent illness has necessitated his relinquish- 
ing direction of the company’s activities 
in chemical and clinical research, product 
and process development and quality con- 
trol. 


Robert J. Goodrich has been promoted 
from assistant manager to manager of the 
Chambers Works at Deepwater Point 
plant of E. I. du Pont de Nemours & Co. 
Mr. Goodrich succeeds William Kirk who 
has been appointed to the 7+ of 
assistant general manager of the Organic 
Chemiéals Department. Samuel Lenher 
has been named to succeed Mr. Goodrich 
at the Chamber Works. 


Wilbur A. Lazier has resigned as research 
group leader in the Chemical Depart- 
ment, E. I. du Pont de Nemours & Co., 
to become director of Southern Research 
Institute which will establish laboratories 
at Birmingham, Ala. In his new meget 
Dr. Lazier will be responsible for the 
development of a comprehensive research 
program for advancing technology in the 
southern states. 


Elmer K. Bolton, chemical director of 
E. I. du Pont de Nemours & Co., has 
been elected to receive the Perkin Medal. 
Yhe medal is presented by the American 
Section of the Society of Chemical In- 
dustry. Presentation will take place Janu- 
ary 5 and is in recognition of Dr. Bolton’s 
accomplishments in industrial research. 


Charles W. Perry has left his position of 
chief, Polymer Development Branch, 
Office of Rubber Director, to accept ap- 
pointment as analyst for new processes, 
Chemicals Division, Phillips Petroleum 
Co., Bartlesville, Okla. 


Robert R. Cole, vice president of Mon- 
santo Chemical Co. and general manager 
of the Phosphate Division, has been 
elected a member of the Board of Di 
rectors, Mr. Cole fills the place on the 
board left vacant by the recent death of 
John C. Brooks, vice president and gen- 
eral manager of the company’s plastics 
division. 


Gustav of Universal Oil Products 
Co. has been elected a director of the 
Chicago Technical Societies Council. 


John W. Boyer has left his position with 
the War Production Board to establish a 
private consulting practice. 


Howard J. White and James S. Denham, 
managers of the Rayon and Acetate Di- 
visions respectively, oat been appointed 
to newly-created itions of Assistant 
Managers of the Rayon Department of 
F. I. du Pont de Nemours & Co. Frank 
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BOOTH 80 


A Center for Process 
Machinery and Equipment 


Handling ASSOCIATED LINES 
with @ coll on the COMBINED 
and successful EXPERIENCE of old 


established companies clearing 
through our exchange, we offer o 
COMPLETE SERVICE fo all who 
need DATA, PRICES, etc. 


Representing— 
Goslin-Birmingham 

Mfg. Co. 


Main Office & 
Birmingham, Ala. 


Sales—350 Madison Ave. 
New York 


EVAPORATORS — Modern, high 
velocity multiple-effects. F. C. 
Concentrators—al!l other types. 
Any metal or alloy. 

FILTERS—Complete line. 


VALLEZ—rotating leaf clarify- 
ing pressure filters. 

ROTARY VACUUM DRUM fil- 
ters. All types for every service. 


SPECIAL PROCESS MACHINERY. 
Fiakers—Sugar house equipment. 
Dewaterers—heaters, etc. 


American Heat 
Reclaiming Corp. 


1270 Sixth Ave.—New York 


THE 

SPIRAL HEAT EXCHANGER — 
a tube-less, full counter-flow unit. 
Hundreds in service—offering the 
following operating advantages:— 


* High heat trans. coefficients. 


« Low pressure drop — stream- 
line flow. Easily cleaned. 


* Small floor space — compact. 
Minimum radiation losses. 


« Reduced scaling due to rapid, 
centrifugal, turbulent flow. 


e Uniform temperature change. 


e Extra wall thickness can be 
used for corrosive materials. 


GENERAL CERAMICS COMPANY 


Mid-Western representatives for their full 
line of Chemical Stoneware and Porcelain 
equipment. See separate “ad"—elso ex- 


hibit—booth #160. 


F. M. de Beers & Associates 
CHEMICAL ENGINEERS 
20 North Wacker Drive 
Chicago, RANdolph 2326 


Serving the Middle-West thre 
representation of well-known, 
progressive builders of modern 
Process Machinery and Equipment. 


B. Ridgway was named manager of the 
Rayon Division, succeeding Mr. White. 
and Willis Shackelford succeeded Mr 
Denham as manager of the Acetate Di 
vision. Charles A. Cary, assistant man 
ager of the Nylon Division, has been 
named division manager to succeed E. K. 
Gladding who was recently appointed 
director of the Development Department 


A. Kenneth Graham 


A. Keuncth Graham and C. A. Crowley 
have announced the formation of Graham, 


Crowley and Associates, Inc., as consult 
ing electro¢hemists and engineers. Offices 
and laboratories of the new organization 
will be in Chicago, Il., and Jenkintown, 


Pa. 


Cc. A. Crowley 


M. G. Werme, formerly superintendent at 
the Clinton, Mass., plant of the Wick- 
wire Spencer Steel Co., has been ap- 
pointed chief development engineer of 
the company. Gordon Lloyd has been ap- 
pointed superintendent at the Clinton 
plant, and Victor Chartner has been 
named chief mechanical engineer 


E. J. Finkbeiner has been named a vice- 
president of American Car and Foundry 
Co. He will continue in the operating 


department. 


Olin H. Philips has been — in charge 
of laboratory metallurgical research work 
of all American Car and Foundry Co. 
plants, to succeed John W. Steinmeyer 
who has been transferred to the New 
York Research Department. 


BOOTH 80 


A Center fer Precess 


Machinery aad Equipment 


Handling ASSOCIATED LINES 
with @ call on the COMBINED 
ond successful EXPERIENCE of old 
established companies clearing 
through our exchange, we offer a 
COMPLETE SERVICE to ali who 
need DATA, PRICES, ete. 


Representing— 
Croll-Reynolds Co. 
Croll-Reynolds Eng. Co. 
17 John St.—New York 


Complete plants for high vacuums. 
Boosters. Single and multi-stage 
steam jet units. Barometric Con- 
densers. Vacuum cooling and 
Refrigeration piants. EVACTORS 
for deodorizing, deaerating, distill- 
ing service. Corrosion resistant 
Evactors made of Synthane-Carbon. 


FLEXODISC packless expansion 
joints for high temperatures and 
pressures. Widely used in steam 
plants, also in many large, modern 
refineries for high octane gasoline. 


Fletcher Works, Inc. 
Main office ead plent 
Philadelphia, Pe. 


High speed CENTRIFUGALS— 
Perforate — also solid baskets. 
Suspended types—overhead mo- 
tors—bottom discharge. Under- 
driven machines—“top and bot- 
tom” discharge—Centroid Speed 
Control! for unloading—esafe, de- 
pendable — automatic. Vapor 
Tight hoods—tiquid seals. Baskets 
—Curbs—made of any metal. Also 
lined with silver, resistant alloys, 
lead, rubber, etc. Over 75 years 
of experience. 


GENERAL CERAMICS COMPANY 


Mid-Western representatives for their full 
line of Chemical Stoneware and Porcelain 
equipment. See separate “ad” —also ex- 
hibit—booth #160. 


F. M. de Beers & Associates 
CHEMICAL ENGINEERS 
20 North Wacker Drive 
Chicago, RANdolph 2326 


Serving the Middle-West thru 
representation of well-known, 
progressive builders of modern 
Process Machinery and Equipmeat. 
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MR-1-2 
GIVES SAFE, POSITIVE, 
ECONOMICAL OPERATION 


General Controls’ shut-off valve, MR-1-2 is safest 
to operate. Current failure automatically closes 
the valve. Operation con only be continued by 
restoration of current plus manual resetting. 
M-1-2 gives positive control of water, gas, air, 
steam or oil. It is unaffected by dirty, viscous or 
high temperature fivids. 

Current consumption is low. Dry cell operations 
can be minimized to 5/1000 watt. Operates on 
either D.C. or A.C. 

Available in 2" to 6” |.P.S., screwed or flanged 
bodies. Most models operate in any position. 


Write for Catalog. 
GENERAL CONTROLS 


801 ALLEN AVENUE « 1, CAL. 
BRANCHES Clevelond 
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CAMBRIDGE 
PYROMETERS 


Help New and Old Hands 
Make Better Products. from 
Natural and Synthetic 


Materials 


ROLL MODEL 

enables rapid accu- 
rete temperature checks 
of flat and curved sur- 
feces . . . moving or 


stationary. 


NEEDLE MODEL... 
quickly and accurately 
determines sub-surface 
temperatures of plastic 
materials into which 
the needle is inserted. 


MOLD MODEL... 
enables accurate 
temperature checks 

of mold cavities 

and stationary sur- 

faces of almost any 
centour. 


Extension Roll Model designed for hard-to- 
reach places. Combination (Roll, Needle, 
mee odels also available. Write for List 


CAMBRIDGE INSTRUMENT CO., Inc. 


2732 Grand Central Terminal, New York 17, N.Y. 


Leonard H. Cohan 


| Leonard H. Cohan has been appointed 


director of research for Continental Car- 
bon Co. Dr. Cohan will be in charge of 
Continental’s Chicago and Sunray, Texas, 
activities. 


Arthur C. has been promoted by 
Reichhold Chemicals, Inc., to the position 
of manager of research and assistant to the 
director, Other newl pointed depart- 
ment heads at Reich old are: P. Stanley 
Hewett, director of research, Chemicals 
Division; C. John Meeske, director of re- 
search, Coating Resins Division; Clinton 
A. Braidwood, assistant director of re- 
search, Coating Resins Division. 


Maximilian Toch, president of Toch 
Bros., Inc., and vice-president of Stand- 
ard Varnish Works, Inc., has been elected 
an honorary member of the American 
Institute of Chemists 


Emile F. du Pont, Nylon Division pro- 
duction director of E. I. du Pont de 
Nemours & Co., has been named assistant 
manager of the Acetate Division. Robert 
A. Ramsdell has been named assistant 
manager of the Nylon Division, and 
G. W. Filson, assistant manager of the 
Rayon Division. 


Thomas S. Chambers, formerly associated 
with the Standard Oil Development Co., 
has assumed duties as manager of chem- 
ical research and engineering for the A. B. 
Dick Co. of Chicago. 


George F. Temple has joined the tech- 
nical staff of Foote Mineral Co. & Phila- 
delphia. Mr. Temple was formerly with 
the General Chemical Co., leaving as 
technical supervisor and control chemist. 


Russell H. Lasche has been appointed 
director of engineering and research for 
the Fairchild Camera & Instrument Corp. 
of New York. 


Arthur W. Sloan, rubber chemicals _re- 
search head of The B. F. Goodrich Co. 
has left for Cairo, Egypt, to take up duties 
as chief of chemical allocations in the 
Middle East for the Foreign Economic 
Administration. He expects to return to 
Goodrich at an early future date. 


Leo R. Kiley has been appointed Detroit 


Practical analysis 


of commercial 


products 


Here is a valuable new aid for the 
commercial chemist—a collection of 
methods of analysis for use in evaluat- 
ing many complex products—concisely 
and accurately covering hundreds of 
determinations, and preserving the 
practical, economic approach warranted 
in commercial work. 


COMMERCIAL METHODS 
OF ANALYSIS 


By Foster Dee Snell and Frank M. Biffen 
Foster D. Snell, Inc. 


International Chemical Series, 753 pages, 
5% x 8%, 152 illustrations, $6.00 


HIS big manual presents everything 
| needed to analyze the innumer- 
able complex commercial products of 
today, by methods that aim at economy 
of time and materials without sacrificing 
reliability of results. It gives sou 
groundwork in objectives, descriptions of 
apparatus, general procedures, and valu- 
able suggestions for the preliminary steps 
in handling samples of unknown composi- 
tion. It describes specific procedures, in 
35 chapters covering a wide range of 
determinations in all classes of substances 
from Cement to Soap Products, from Al- 
cohols to Textile Fibers, from Minerals to 
Paints, Rubber, Petroleum, Waxes, Sugar, 
etc. 

Practical features: 
—methods for new substances such as syn- 
oe plastics and synthetic elastomers 

“of reasons ‘behind mane ot the 
both in regard to precedures and 
also derivation of results 

—procedures includin 


of enginee y 
tion of special short met 


A rapid-reference key to specific ca for all 
chemists—invaluable to the less-expe 


analyst in developing an eel Oe 
and technique in work. 
Examine it free. 
McGRAW-HILL ON-APPROVAL COUPON 
McGRAW-HILL BOOK CO., 

330 W. 42 St., N. Y: c. 18 

Send me Snel] and Biffen’s Commercia] Methods of Anal- 
yeis for 10 days’ by = approval. In 10 days I 

return book 


will send $6.00, plus few cents postage, 
postpaid. ( Postage paid on cash orders. ) 


Company 
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No. $01. 125-pound 
American Standard R-S 
Butterfly Valve. De- 
clutching unit (patent 
applied for) permits 
operation of the valve 
with either the hand 
wheel or the positioner 
cylinder. 


15 to 900 psi 
for air, gas, steam, 
liquids and semi-solids 


The R-S Butterfly Valve is controlled automati- 
cally by the line pressure and is actuated by the oil 
or hydraulic positioner cylinder attached to the 
valve. If the line pressure decreases, the valve 
vane slowly closes until the predetermined line 
pressure has been reached, at which time the 
valve vane automatically reopens. 

The dotted lines indicate the piping necessary 
to maintain a Constant upstream pressure. 

The use of an R-S Butterfly Valve as a main 
control valve provides unexcelled flow charac- 
teristics, simplifies performance, prevents water 
hammer and reduces maintenance. Operates for 
pressures between absolute and 900 pounds 
gauge. State your requirements and ask for 
Catalog No. 14-B. 


No. $29. 30-inch R-S Butterfly 
Valve with extension shaft for 
high pressure drops and heavy 
duty service. Only four to six 
revolutions of the handwheel 
are necessary for wedge-type 
closure. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 
4523 Germantewn Ave. + Philadelphia 44, Pa. 


BUTTERFLY VALVES 
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District Engineer for the Vilter Manu 
facturing Co. with offices in Detroit. 


George W. Potter, director, executive 
vice-president and general manager of the 
Eagle-Picher Mining and Smelting Co. 
— G. C. Niday, Tri-State manager of 
mines and mills, have retired to devote 
their attention to other non-compctitiv: 

srsonal interests, in which thev havc 
bool associated for many vears 


Frederick C. Nachod has resigned frow 
his position in the Research Division of 
the Permutit Co. to accept appointment 
as senior chemist in the Research and 
Development Department of the Atlanti 
Refining Co. He will be located in th 
Research Laboratories at Point Breez< 
Philadelphia. 


OBITUARIES 


Carl H. Rupprecht, 57, general manager 
of the Pigments Department of E. J. du 
Pont de Nemours & Co., died September 
10, at East Orange, N. J., after an illness 


of several months. n 
n 

Leo Frank Goodwin, 66, professor of p 

chemical engineering at Queens Univer x 

sity, Kingston, Canada, died August 15. P 

Philip Howard Stott, 52, chemist associ 

ated with the Technical Laboratory of 

the Dyestuffs Division, E. I. du Pont de 

Nemours & Co., died in the Delaware 

Hospital, Wilmington, August 28 

Harold Albert Smith, 50, president of ‘The 

Smith Agricultural Chemical Co., Colum 

bus, Ohio, died at his home on August 3 of 

Clifford J. Stothers, 66, secretary of the Mm 

Pfaudler Co., died September 7. go 
ou 

Dwight L. Armstrong, 50, vice-president 

of the Armstrong Cork Co. died Septem 

ber 10 after an illness of four weeks. 7 

H. O. Chute, 77, chemical engineer whe ~ 

aided in perfecting equipment and pro wh 

esses in wood distillation, died Sep 

tember 19 in New York. 
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Walter S. Landis, 63, vice-president 
the American Cyanamid Co., died 


denly September 15. 
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MAGNET: 


Published by DINGS MAGNETIC SEPARATOR CO., 505 Smith St.. Milwaukee, Wis. 


MAGNETIC 
‘SEPARATION 


Mant 
cutive 
of the 
Co, 
ser of 
levote 
etitive . 
have 
New Alnico Test Magnet 
Offered by Dings 
Tom 
ion of 
tment 
h and 
tlanty 
in the 
sree7¢ 
anager 
. du 
am. Horseshoe Alnico magnets for labor- 
illness atories, smelters and refiners, etc., are 
now available through the Dings Mag- 
netic Separator Company. These very 
sor of powerful magnets measure 2%” high 
Univer x3” wide with pole bases 4%” x %”. 
t 15 Prices available upon request. 
associ 
ory ot 
‘ont de 
claware 
A) 
of The S 
Colum In a Southern plant, the oy Ps told 
just > of an old darky who came to his boss 
with heavy heart to tell him, “It’s dat 
of the magnetic sepalator or me dat’s got to 
go. I can feel it a pullin’ de eyes right 
out of my head.” 
resident 
septcm 
2 , And, but little closer to the credulous 
, is the man who “lost all the fillings in 
h my teeth working around that mag- 
cr We netic contraption.” Woe to the dentist 
d proc who puts in cast iron crowns! 
ed Sep 


Whale blubber is cut up with saws 
and axes which are often lost in the 
process due to the great size of the 
animal. In order to recover them and 
protect rendering equipment, large 
renderers of whale oil vass the meat 
over Dings Magnetic Separators. 


Fertilizer plants often find cow and 
horse ribs or femur bones roughly 
shaped from iron and white -washed. 
Iron is cheaper than bones and weighs 
more. -Protection from unscrupulous 
dealers is assured in cases like this by 
Dings Magnetic Separators. 


99% of the world’a nickel ore is 
passed over Dings Magnetic Separators. 


If you have a problem of iron-re- 
moval, no matter how difficult or un- 
usual, it’s a good bet Dings can hel, 
you. Write today. 


dei it 
ied sue 


NEW 40 PAGE HANDBOOK COVERS OPERATION 
AND MAINTENANCE OF MAGNETIC PULLEYS 


Completely Illustrated 
Includes Magnetic 
Theory and Practice 


A new manual published by 
the Dings Magnetic Separator 
Company for plants operating 
magnetic separators is de- 
signed to aid them in securing 
better separator performance. 
Completely illustrated, it cov- 
ers such subjects as: Mag- 
netism ; Electro-magnets; Me- 
chanical and Electrical Main- 
tenance; Repairs; Pulley Op- 
erating Speeds; Trouble 
Shooting; Installation Prac- 
tice; Pulley Selection and Ca- 
pacities; etc. Tells where, 
when and how to use mag- 
netic pulleys, describes test- 
ing procedure, explains how 
to minimize chance of coils 
burning out, explains electro- 
magnetism. A valuable, use- 
ful guide to separator opera- 
tion containing material never 
before written on the subject 
and data never before com- 
piled under one cover. 


A copy may be secured by 
writing to Dings. 


World's Most 
Powerful Type 
of Separator 


The Dings Type I. R. Super High 
Intensity Separator is the most power- 
ful type of separator in the world. It 
successfully handles such separations 
as: garnet, ilmenite and imbedded par- 
ticles of iron from silica; wolframite 
from tin and silica and many other 
equally difficult separations. 


DINGS Double-Gap Spout Magnets 
Widely Used 
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Dings Double Ga 
are High Intensity Separators for re- 
moving iron from material ing 
down a’chute, for protection of crush- 
ers, grinders or other machinery or for 
preventing sparks from tramp iron 
that might cause fires or explosions. 
Installed in the chute as shown in the 
diagram, they hold iron fast below a 
step in the magnet face. It is prac- 
tically impossible to dislodge an accum- 
ulation of iron until the current is 
turned off. For automatically ee. 
ing the tron an automatic gate can 
supplied as an integral part of the 
magnet. Catalog 3201, available on re- 
uest, describes Dings Double Gap 
pout and Suspension Magnets. 


Spout Magnets 
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MAGNETIC 
EQUIPMENT 
for 
BETTER 
LOWER COST 
INCREASED 


PRODUCTION 


Pulleys—Extensively used in al! in- 
dustries for protection against tramp iron 
damage to expensive machinery; guarding 
against costly and embarrassing shut-downs: 
helping to avoid injuries and saving lives of 
workers; an aid to guarantee purity of your 
product, whether for food, coal, chemicals or 
whatever; reclaiming metals and many 

uses. 

In all practicable sizes to fit conveying 
systems or in self-contained separator units 
with teil pulley, belt, sturdy frame, with or 
without casters. (Bulletin 302.) 

Drums—Have wide use where pul- 
leys may not be advisable by reason of space 
restrictions, conveyin set-up, etc., for in- 
stance, in reconditioning hot foundry sand to 
save belts: in peper ee operation ahead 
of hogs while conveying trimmings, leeching 
of ore for mining operation; tramp iron re- 
moval from flow in feed and grain mill 
processing, to cite only a few. 

Also designed in dust-tight housings for 
insertion into pipes and chutes for breweries, 
grain mills, carbon bleck factories and other 
places where purity of product and clean 
atmospheric conditions are necessary. (Bui- 
letin 93.) 

tic Filters—For ceramic and 


pottery 
fields where pure, iron-free —_— like ground 


liquid enamel are 
_ Inks and numer- 


and cover coat, slip, 
freeing ‘cutti 
ous liquid products ‘contamination by 
iron and steel (Bulletin 120.) 

in flow of material to teke 
out tramp «won, entirely automatic, easily 
cleaned by conveniently located switch con- 
trol, always in working position when ma- 
chinery is operating. (Bulletins 92 and 97, 
larger sizes.) 
Many Other Types—Multiple toned magnetic 
separators of gravity or deflector Goden for 
treating highly reluctant material and for 
difficult separations; (Bulletin 701); Stearns 
Wetherill or cross belt for exacting concen- 
tration where more than one ore or mineral 
is involved: ring typed, wet type and others. 


(Bulletin 

Service—Outstanding labora 
facilities available for testing your materia 
to be used for your own analysis and with 
recommendations as to most efficient and 
profitable magnetic treatment. (Bulletin 800.) 


For Magnetic Equipment Consult 
Stearns Magnetic, Milwaukee 4. 


629 Se. 28th St. MILWAUKEE 4, WIS. 


INDUSTRIAL NOTES 


The M. W. Kellogg Co., New York, has 
opened a new office in the Mellie Esperson 
Bidg., Houston, Texas with W. T. McCay 
in charge. 


Raybestos-Manhattan, Inc., The Manhat- 
tan Rubber Mfg. Division, Passaic, N. ).. 
has appointed Littleton C. Barkley sales 
manager of the mechanical rubber goods 
sales department. He has been serving as 
manager of the New York office and will 
make his headquarters at 120 Broadway, 
New York. 


Lukens Steel Co., Coatesville, Pa., has 
named William S. Wilbraham production 
manager. 
of Lukenweld has been made 
the general manager 


assistant to 


Allis-Chalmers, Milwaukee, has placed 
Frank C. Angle in charge of field mM x of 
fices of the general machinery division. He 
will continue to supervise operations in the 
Pacific Coast area 


The Duriron Co., Dayton, 
elected D. E. Jack vice president in charge 
of engineering and sales. R. C. Schenck 
has been elected vice president in charge 
of production. 


Ohio, has 


General Controls, Glendale, 
moved its New York factory 


Calif.. has 
branch to 


George L. Snyder chief engineer - 


101 Park Ave., New York. John Ham 
mond is branch snanager. The Cleveland 
office with L. E. Wetzell in charge is now 
at 3224 Euclid Ave. 


Gaybex Corp., Nutley, N. J., has made 
John B. Moore general manager of the 
corporation 


Adhesive Products Co., Seattle, Wash., 
has begun production of phenol formalde. 
hyde resins for use in plywood and related 
products. 


Tennessee Eastman Corp., 

lenn., is now handling the sale of its 
manganese sulphate. Carlot shipments 
will be made _ Kingsport but stocks 
will be held at different distributing points. 


Com Products Refining Co., New York, 
has appointed A. N. McFarlane manager 
of the chemical division. 


Economy Pumps, Inc., Hamilton, Ohio, 
has elected E. E. Quimby and Frank H. 
Gaylord commercial vice presidents. Mr. 
Quimby will specialize in sales transactions 
tor large projects too involved for a resale 
agency and Mr. Gaylord will promote sales 
in the new wholesalers division. 


k. L. du Pout de Nemours & Co., Inc., 
Wilmington, has made Warren A. Beh 


Stacey Brothers are experienced producers of 
special tanks, pressure vessels, bins, hoppers, 
etc., for the storage or processing of gases, 
liquids, and solid materials in the Chemical 
Industry. 


All shapes and sizes of structures—made of 
steel, steel alloys or aluminum; welded or riveted 
constructions; and furnished as shop or field- 
erected units. Send us blueprints and specifica- 
tions if available—or give detailed description 
of requirements. 


The STACEY Bros. 
Gas Construction Co. 
Executive 


Office 
$535 Vine Sc. 
Cincinnati 16, Ohio 


Office 
21 Wese Se. 
New York 6, N. Y. 


Photo shows an installation of Stacey Brother 
Special Processing Tanks. 


PRESSURE 
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director of sales for nylon. George S. 
Demme, district sales manager for rayon 
im the New York office succeeds Mr. Beh 
as assistant director of nylon sales. 


S. C. Johnson & Son, Racine, Wis., has 
appointed “Ray W. Carlson sales manager 
with headquarters at Racine; John H. Hur- 
ley, manager of the — finishes de 
partment; James W. Barrett, Jr., manager 
of the maintenance products division; 
Walter A. Bridgemen, manager of field 
research in the research and development 
division; and Harvey W. Blankenship, in 
dustrial sales promotion manager. 


Robins Conveyors, Inc., Passaic, N. J., an- 
nounces that William B. Mercer, who had 
been loaned to WPB, has returned to the 
Boston office where he will handle sales 
in the New England territory. 


Omega Machine Co., Kansas City, Mo., 
has moved its factory and offices to 9 Cod- 
ling St., Providence, R. I. L. E. Harper, 
president of the company will be located at 
122 S. Michigan Blvd.. Chicago. 


Crane Co., Chicago, has appoimted Lucien 
W. Moore manager of the valve and fitting 
wiles department with headquarters in the 
main office He is succeeded as purchas 
ing agent by ‘Thomas J. Hanlon 


Western Electric Co.. New York, has 
moved David B. Peckham into the position 
of comptroller of manufacture to succeed 
the late John M. Stahr. Clifford W. 
Smith has succeeded Mr. Peckham as 
comptroller of sales 


Niagara Sprayer and Chemical Co., 
Middleport, N. Y., has taken over the 
Coastal Chemical Co., Inc., Harlingen, 
Texas, and will merge its operations with 
their own. 


Worthington Pump and Machinery Corp., 
Harrison, N. J., has moved William J. 
Van Vieck from Philadelphia to manage 
its office in Atlanta. 


Allegheny Ludlum Steel Corp., Pittsburgh, 
has purchased the property in St. Louis 
which it has been using as a branch office 
ind warehouse. 


Carrier Corp., Syracuse, N. Y., announces 
that Frederick W. Smith of WPB will join 
the corporation about Nov. 1. 


The Carborundum Co., Niagara Falls, has 
F. Jerome Tone, vice presi- 

t in charge of sales. He succeeds 
senior vice president Charles Knupfer who 
has been assigned to special sales and 
Gecutive activities. Vice president Henry 
P. Kirchner will be in charge of production 
ad Otis Hutchins will act as technical 
director in charge of research and process 
control and development. 


Hercules Powder Co., Wilmington, has 
Opened a new office in the Union Com- 
merce Bldg, Cleveland, to handle western 
tales for the synthetics department. W. 
Wallace Trowell will be manager of the 
a¢w branch and John L. Present will serve 
4 technical representative. 


FIELD DEMAND NEW 
DEVELOPMENT 


IF GRINDING IS INVOLVED 
"lhe extension of existing processes to new 


fields usually brings with it specialized prob- 
lems. 


New uses for new products requires their com- 
plete acceptability in both chemical and physical 
properties. 


The application of extraction processes now in 
extensive use in the Soybean industry to other 
oil bearing products will doubtless bring new 
needs for grinding of raw, semi-finished or 
finished materials. This is a field in which Prater 
has wide experience. 


Prater Service for the Process Industries is or- 
ganized to meet your present and future needs 
in any phase of processing in which grinding 
or mixing is involved. : 


PRATER 
PULVERIZER COMPANY 


1525 S. 55th Ave. Chicago 50, Illinois 


Eastern Representatives } 
Brown & Sites Company 50 Church Street, New York 7, New York 


CHEMICAL & METALLURGICAL ENGINEERING + OCTOBER 1944 + 179 


~ 
Beh 
te 
= 
; 
] 
FLS 
‘ea 
| 


LOWER WATER LEVELS 
with a Peerless 


Water levels are receding in many 
parts of America. This critical sit- 
uation was discussed most force- 
fully in a recent issue of The Sat- 
urday Evening Post. It’s a prob- 
lem that confronts many pump 
users—perhaps you. 

To tap the lower water levels you 
need a Peerless Deep Well Pump. 
Look ahead. Make provision for a 
dependable source of water for 
years to come by going deeper for 
your water. Peerless —- will 
ift water from any depth and can 
be installed to meet the receding 
water levels. Some are installed 
more than 900 feet deep. 


Peerless Pump heads are cenigned 


and engineered to carry the load 
The Peerless Motarbo Head, with 
its built-in, hollow-shaft motor, 
water-cooled, over-size bearings 
and the shaft with oil or water-lu- 
bricated bearings, insures econom- 
ical operation and high efficiency. 


PEERLESS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 
301 W. Ave. 26, Los Angeles 31, Calif. ¢ 1250 
Camden Ave..5.W., Canton 6, Ohio © Other 
Factories: San Jose 5, Fresno 16, Californic 
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CONVENTION PAPER ABSTRACTS 


CONTENTS 


Contract Termination Settlements.. 183 
Incorporation of Pigments in GR-S 185 
Postwar Outlook for Galvanizing.... 186 
The Functions of Pilot Plants 


Acid-Resisting Silicon Iron Alloys. . 
Fischer-Tropsch History 


REINFORCEMENT OF GR-S 
WITH ZINC OXIDE 


EXPERIENCE accumulated in compound. 
ing zine oxide in natural rubber has been 
of little aid in realizing satisfactory proper- 
ties with zinc oxide in GR-S. The rein- 
forcing properties of zinc oxide in GR-S 
are influenced to a much greater degree by 
the proper balance of accelerators, soften. 
ers, and sulphur than natural rubber com- 
pounds with zinc oxide. 

Many experimental elastomers of the 
butadiene-styrene type have been evalu- 
ated with zinc oxide. From the standpoint 
of zinc oxide reinforcement, the most 
striking effect is produced by the amount 


and nature of the organic acid 
the rubber. Elastomers low in fatty acid, 
for example, develop much higher stress 
strain properties than the regular polymer 
containing approximately 6 percent fatty 
acid. Similarly, a rosin soap polymer has 
been found distinctly superior to GR-S 
when compounded with zinc oxide. 

The combination of accelerator and sul 
phur has a major influence on the stress 
strain —— of high zinc oxide com 
pounds he inorganic accelerator, mag 
nesia, in conjunction with a small amount 
of a fugitive accelerator has yielded satis 
factory stress-strain properties. An im 

roved formulation was found in a com 
Cination of Trimene base, magnesia, and a 
coumarone indene resin. Laboratory tests 
indicate that these materials with 15 
volumes of zinc oxide will yield a com 
pound of distinct merit in respect to stress 
strain and heat build-up characteristics. 

H. C. Jones, New Jersey Zine Co. (of 
Pa.), before Division of Rubber Chemis- 


try, American Chemical Society, New 
York, April 26-28, 1944. 


SOLVENTS FROM FARM RESIDUES 


Farm residues such as corncobs, sugar 
cane bagasse, flax shives, oat hulls, and 
cottonseed hulls may be converted by a 
new process into sugars suitable for the 
manufacture of such industrial solvents as 
ethanol, furfural, butanol and acetone. 
The process is a two-stage operation in 
which the pentosans are first hydrolyzed 
by dilute acid, after w rhich the cellulose is 
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One piece construc- 
tlen heating sections 
(patented) of high test 
cast iron that with- 
stands steam pressures 
wp te 250 tbs. 
& No soldered, brazed, welded or expanded 
t to b loose or develop leaks. 
No electrolysis to cause corrosion, break - 
Gowns, leaks, or heating failures. 


That's why GRID Unit Heaters will 
wéhstand the corrosive ftumes in 
chem.cal plants without mainte- 
nance. As one Midwest chemical 
plant reports, “The materials used 
in its fabrication are ideal for pro- 
i corros on resistance.” Aiter 
8 years of continuous operation an- 
ether chemical plant reports, “We 
have found cast iron construction 
Siands up very well against the 
corrosive tumes of HCl, Cis, etc. and 
there has been no ma.ntenance on 
the units. We certanly recommend 
GRID tor insiallat.on where corro- 
tive fumes exist.” Is it any wonder 
that chemical plants are installing 
GRID Unit Heaters? Complete data 
Gad capacity taples upon request. 


BLAST SECTIONS 


The same om 
ciency and tasti 

qualities as GRI 

Unit Heaters... 
one piece construc. 
tien “‘fin” sections 
of high test cast 
iron . . . no tor- 
twous air ssages 
Com ab- 
sence of ruptures, 
strains, and warp- 
ing. Guaranteed for 
steam pressures up 
te 250 Ibs. Complete 
jaformation upon 

vest 


D. J. MURRAY MANUFACTURING CO. | 
WAUSAU, WISCONSIN 


BECAUSE ... 


‘CAPACITY: Fletcher baskets are larger 
—they hold more—and the ease with which they are 
unloaded and reloaded, ready to go again, is an 


added adventage. 


SPEED: Quick acceleration and higher speed result in increased out- 
put—more quantity with no sacrifice in quality of work. 


ECONOMY: The same work done in less time means lowered costs— 
and more output per centrifugal necessitates fewer units. The result? Smaller 
initial investment and lower maintenance expense. 


DESIGN: Back of these advantages to the user, stands Fletcher 
engineering skill. Fletcher centrifugals were designed to embody the features 


of superiority enumerated above. 


« You too, can gain by Fletcher foresight in design. Investigate Fletcher 


Centrifugals . 
today. 


. - learn how they can save you money—send for catalog .. . 


FLETCHER WORKS, GLENWOOD AVE. & SECOND ST., PHILADELPHIA, PA. 


BE SURE TO VISIT 


BOOTH 


36-37 


.. AT THE SHOW 


See the many new products and 
re-designed versions of older 
items on display in our booth! 
They represent the results of in- 
tensive research stimulated by 
wartime developments, and they 
achieve new highs in efficiency 
and accuracy. The FILTER PAPER 
Booth is a “must” for every Expo- 
sition visitor! 


PRODUCTS ON DISPLAY INCLUDE: 


* New type cylinder filter 

® Filters of all types 

¢ Pumping equipment 

® Stainless steel storage & mixing tanks 
® Glass lined storage & mixing tanks 


Portable agitators 

© Easy-Ride gravity conveyors 
© Filter paper 

© Filter cloth 

*® Asbestos filter pads, etc. 


The FILTER 


56 E. 24th STREET 


PAPER Co. 


CHICAGO 16 
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OLDEST ANG LARGEST BUILDERS OF HAMMERMIL(S “A200 THE WORLD 


PULVERIZERS 


@ Williams “Helix-Seal’ 
Mill viewed from above. 
Note how the cover can 
be raised providing ac- 
cess to the interior for 
repairs and adjustments. 


GRIND WET OR STICKY MATERIALS 

FINE GRIND—100 TO 325 MESH 

NO OUTSIDE SEPARATION NECESSARY 
INEXPENSIVE TO INSTALL 


@ The Helix-Seal Mill grinds extremely fine with- 
out the aid of outside separation. This is largely 
due to the long grinding surface, adjustable 
grinding parts and high speed of the hammers. 
Due to the screw feeder which acts both as a 
feeder and seal, sealing the intake opening 
against the in-rush of air, no air is sucked into 
the machine and consequently there is no result- 
ing dust carrying draft expelled from the dis- 
charge. Built in nine standard sizes, capacities 
200 pounds per hour and up. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. St. Louis 6, Mo. 
Sales Agencies Include 

CHICAGO NEW YORK PHILADELPHIA 

37 W. Van Buren St. 15 Park Row 11 N. Fourth S#. 
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saccharified by a new ubje 
process that uses less than one-fourth thal trou 
amount of acid required by known conffof t 
centrated-acid processes. the 

By means of the process, relatively pus mo\ 
separate solutions dt 5-carbon sugars and™the 
6-carbon sugars are obtained from famijwou 
residues. The solutions have a sugar confitire 
tent of 10 to 15 percent, which is thajany 
used in industrial fermentation. ‘Thajwhe 
separation of the sugars makes it possible t@ijsize, 
use them for the production of the mosiifthe ; 
chemicals—industrial alcohol mat 
utanol, and acetone from the 6-carbodiiisum: 
sugars and furfural from the 
sugars. 

A semi-works plant is to be constructe 
to try out the process on a large scale. | 
will be capable of producing about 2,0 
Ib. of dextrose, 1,800 Ib. of xylose (equi 
lent to about 800 Ib. of furfural), a 
1,000 Tb. of lignin per day. The 6-carly 
sugars produced will be fermented | 
ethanol or to butanol and acetone in th 
existing fermentation pilot plant of t 
Northern Regional Research Laborato: 
which has a capacity of 500 gal. of I 
percent ethanol per day. The 5-carb 
a an will be used as a source of pm 
xylose or distilled with acid to prod 
furfural. By the joint operation of | 
two plants it will be possible to determin 
the practicability of the process » 
operating costs 


J. W. Dunning and E C. Lathr 
Northern Regional Research Laborator 
before Symposium on Sugars from Woe 
American Chemical Society, New Yor 
Sept. 14, 1944. 


VAPOR PHASE GUM 
IN MANUFACTURED GAS 


Tuere is reason to believe that vap 
— gum has always existed in man 
ctured gas and that it was the use 
automatic equipment for fuel purpos 
that caused the problem originally to 2 
sert itself and to increasingly press 
importance. From the standpoint of f 
uses, the existence of the problem » 
established as long ago as 1930, when, 
at least one rather large situation, gas % 
frigerators showed an annoying genius | 
failing to function, as the result of th 
deposition of a dark substance on the a 
justing needle. The existence of # 
substance was established on other aut 
matic equipment and in other propert 
until its prevalence has been practica 

generally recognized. 

Almost immediately after the existe 
of the problem was established, work # 
undertaken to determine the nature of 
substance causing the trouble and t@borho 
mechanics of its formation. And it waggtally ; 
determined that the substance was @#A con 
gummy material deposited from the gap have 
t was also established that its formabagjment . 
resulted from the now well-known int@ At | 
action of the gaseous compounds NO, (#4 to 
and unsaturated hydrocarbons. Alo hang 
common description as vapor S cert 

Two of the characteristics will 
particles so formed were their minute § 
and astronomical number, Their 
varied from molecular up to approxim 
0.00008 in., and their number has De 
estimated as ranging from 20,000 to 10 
000 per cc., or a maximum of nearly 3,00 
00,000 per cu.ft. in an ordinary gas gv" 
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objectionable but not excessive gum 
trouble. It was determined that, because 
of the small size of these particles, they had 
the property of remaining suspended in 
moving gas for an indefinite period, with 
the result that, once having formed, they 
would be certain to go throughout the en 
tire system and be in a position to affect 
any piece of automatic equipment any 
where on the lines. Despite their minute 
size, their ape number, combined with 
the extremely small annular openings (esti 
mated in some cases as 0.00028 in., as 
suming the annulus is truly concentric) of 
pilot adjustment devices, results in gn 
ymount of difficulty that is, from the cus 
tomer’s standpoint, insupportable. 

Work done by various sources indicated 
that it was ae to remove in the plant 
a substantial proportion of the NO, thus 
reducing the amount of vapor phase gum 
formed, but dust and other suspended mat- 
ter in the gas, including vapor phase gum 
remaining after treatment, still cause 
trouble with automatic cquipment. The 
two general methods for eliminating the 
gross conditions in the plant are thé use of 
mn electric gum treater and manipulation of 
the purification boxes so as to have a cer- 
tain amount of iron sulphide available to 
react with and extract a substantial portion 
if the NO. 

It was impossible to climinate all or 
enough of the difficulty in the plant. Fur- 
ther, since there seems to be no likelihood 
if anything being developed to sufficiently 
ontrol the problem in the plant, it be- 
ame necessary to devise means of pro 
tecting the small flows which control the 
mutomatic equipment. This led to con- 
siderable development work and the use 
# such devices as the thin plate orifice 
md filter, of which latter there are at 
est two which will effectively remove 
vapor phase gum. 

Satisfactory handling of the vapor phase 
gum problem would then fairly 
seem to call for elimination of gross con- 
litions in the plant by appropriate NO con- 
trol methods (this should insure for ware 
protective devices a life greater than that 
if the average appliance) and the general 
se of a proper protective device 


H. Db. Lehman, Philadelphia Gas Works, 
before American Gas Association, New 
York, June 6, 1944 


SETTLEMENT OF CLAIMS 
UNDER CONTRACT TERMINATION 


Ir 1s roughly estimated that there are 
m excess of a million war contracts, the 
vast bulk of which are subcontracts; al- 
together there are probably in the neigh- 
dothood of 70 thousand plants either par- 
tally or totally engaged in war production. 
A comparatively small proportion of these 
lave contracts directly with the govern- 
ment of the United States. 

At this time there may be uncertainty 
®% to when there will be cut-backs or 
hangs, or cancellations. But one thing 
§ certain, that sooner or later the time 
will come when mass cancellations will be 
mavoilable. Orders will issue that will 
cance’ ind terminate many thousands of 
Mese contracts. Advance notice of can- 
tellation will have come to the prime con- 
"actor, who is then obligated to transmit 
t to his subs. They will have promptly 
‘ent it down to the sub-subs until it will 
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If you're interested in corrosion re- 

sistant processing equipment, you will 
make frequent use of this ready reference cov- 
ering all the facts about what to look for when 
specifying stainless steel processing equipment. 


f. What grade will you 3, How will you design for 
order? economy and for conser- 


2. What finish will serve vation of steel? 
4, How can you be sure of 
sound welds? 


These and other 
questions, impor- 
tant to your produc- 
tion, are answered 
in the new informa- 
tive brochure issued 
by S. Blickman, Inc. 


SEND NOW 
FOR THIS 


+ 


601 GREGORY AVE, WEEHAWKEN, N. J. 


ee 

Stainless 
Processing 

i) 

A 
| 

her aut BOOK 
: 
W specify 
| when gs STEEL 
| STAIN pMENT 
G EQUIF 
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COMMERCIAL SOLVENTS CORPORATION 


Spee 


HEAT 
INS ULATIONS 


PENICILLIN PLANT 


At this Commercial Solvents Corporation plant, production of 
penicillin by the deep-fermentation process is in full swing. In 
this highly specialized industry, as in power plants of public 
utilities and industry in general, reliable Carey Insulations are 
standing firm guard against temperature variations, preventing 
heat losses and making possible, maximum power production 
from mimimum fuel. For details, write Dept. 15. 


Fermentation tanks where mold 
from which penicillin is ob- 
tained, is grown by the new 
“deep culture’’ process. All of 
these tanks are insulated with 
Carey materials. 


THE PHILIP CAREY 


Dependable Products Since 1873 
ta Canada: The Philip Corey Co., Lid. 


ammonia-system refrigerant for 
storage, freezing, and cold processing. 


MFG. COMPANY 


Lockland, Cincinnati, Ohio 
Office and Factory: Lennexville, P. 9. 
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have reached the last tier of subcontractors 


including many hundreds, if not thousands, § .4,; 
of producers and suppliers on the particular § ,,, : 
contracts. per 
Experience over the past year in cancel. tat 
ling more than 18 billions of authorized ex. & sen: 
nditures has taught us many of the pit & wit! 
alls. When the first V-day comes and B 
cancellations are issued affecting about 40 & wil! 
percent of our war production, the average B pric 
plant engaged exclusively in that produc & have 
tion will cease its operations, the owner of & cost 
the plant, whether he be contractor o: & Thi: 
sixth tier subcontractor, will find his funds & rials 
invested and tied up in materials and in & that 
ventories, in labor and overhead, in fin & fow 
ished and unfinished products. His plant & cont 
may be clogged up with his inventory, he I of w 
will probably be indebted, at least for his As 
current obligations; most of them, if the gove 
follow instructions and notify their sub &% from 
contractors, will find themselves indebted I supe: 
to their own subcontractors for claims on I assur 
these terminated contracts. A profound ng t 
change will take place, which, unless I days 
promptly cared for and guarded against ff in a | 
could have far-reaching effects on busi & tract: 
ness, industry, and employment. irticl 
Preparations by the government alone | am 
will not and cannot be expected to do the & price 
job. The government may be, and is & atick 
ready to accord fair compensation for the i overh 
cancellation, but it cannot be expected to dollar 
do so if you, as a manufacturer, do ne! & cost n 
know, or are not in a position to know, & my ov 
the underlying facts, which would consti & the u 
tute the basis for fair compensation. The the o 
government cannot know what the amount && jigs, « 
of your claim is until you have presented & to so | 
it. You are part of a group which may for cl 
be working on one government contract I charge 
and the longer you may delay in present 9 daim 
ing your claim on that contract, the longe: i partial 
you delay the settlement, not only of you I loan o 
claim, but possibly of the claims of mam i still, s 
others. 
The essence, the spirit, the ultimate pur claim 
pose of the Contract Settlement Act is tei him, g 
provide fair compensation to all war con i charge 
tractors whether they are on top of thei know 
heap and are called prime contractors, and J vou co 
have a contract directly with the govern I the Sn 
ment, or whether they are in the tenth o  — 
Dav! 
twentieth tier of sub-contractors. Corp.., 
The government can, and does, taki? 
the position that if any contractor in th 3 
chain makes a reasonable and just par PIGME 
ment to the subcontractor so as to provide GR.S 
him with fair compensation for the can eve 
cellation. the government will foot that the ch 
bill, if it is not excessive and not tainted Hy: 
with collusion or fraud. Fair compen ig... 
sation to all war contractors whether prim 
or sub or sub-sub, because of cancellation Gated | 
is the keynote of the Contract Settlemen' 
quantit: 
Act of 1944. tions to 
Second only to that consideration gp 
the provisions for interim financing. A mgs dc 
of the contracting agencies including phy...) 
Smaller War Plants Corporation, hat 
been authorized to assist m this 
financing and the law specifically y,.. 
that financing of this type must be 
nished within thirty days after an app) Mier, ;., 
cation is made on such a claim. to obt. 
Negotiation and settlement of clai™® 
frequently requires time, discussion ditper. 
adjustment. Pending that delay, the HGR |, 
ernment agencies will make partial PY were 
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ay Ammonia refrigeration room—Carey In- 
sulated. Compressors furnish about 375 
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ments on account of your termination 
daim which’ will compensate you at least 
to 75 percent, and perhaps as high as 90 
percent, depending very largely on the 
state of your own records, the cleancut pre- 
sentation of your claim, the listing of items 
with a reasonable degree of accuracy. 

Broadly speaking, your compensation 
will include 100 percent of the contract 
price for finished articles for which you 
have not been paid. Secondly, the actual 
cost of partially manufactured items. 
Thirdly, the actual cost of any raw mate- 
rials, including tools, jigs, dies, fixtures, 
that you may have acquired for the job. 
Fourthly, the claims of your own sub- 
contractors, and finally the incidental costs 
of working out the settlement. 

As far as is humanly possible, keep your 
government business separate and apart 
from your private civilian business. Another 
uiggestion—conduct your business on the 
sumption that cancellation day is com- 
ng tomorrow, and within a week or ten 
days or sooner, if possible, you should be 
in a position so that you can tell your con- 
tractor or the government “I have so many 
uticles completed, and under the contract 
lam entitled to be paid their full purchase 
price. I have so many partially completed 
uticles which, in material, labor, and 
overhead, have cost me blank amount of 
dollars. I have materials on hand which 
ost me so many dollars. I have computed 
my overhead expense fairly apportionable to 
the uncompleted items; | have computed 
the cost and reduced value of my tools, 
jigs, dies and fixtures, and that amounts 
to so many dollars; and I am out of pocket 
for clerical and accountant and lawyer's 
harges in this amount.” Present that 
lam to your own contractor. Ask for a 
partial payment if you wish. Ask for a 
loan on your claim, if you wish. Or better 
till, see your contractor and make a fair 
md reasonable trade with him on your 
caim. And if you cannot get relief from 
tim, go either to the contracting officer in 
charge of vour contract; if you do not 
know who he is, or where to turn to, 
vou come directly to the nearest office of 
the Smaller War Plants Corporation. 


David Podell, Smaller War_ Plants 
Corp., before Metal Fabricating Industry 
n the Metropolitan Area, New York, 
Sept. 15, 1944. 


PIGMENT INCORPORATION IN 
THROUGH LATEX 


Investication of the relation between 
the characteristics of various fillers and 
their reinforcing properties in GR-S has 
shown that the particle size of the filler is 
the most predominant characteristic asso- 
cated with its reinforcing ability. In a 
quantitative way, however, several excep- 
tions to this a were observed in milled 
GR-S stocks. Fine zinc oxides and whit- 
ngs do not yield compounds with the 
physical properties which their particle 
we and distribution indicate they should 
® comparison with carbon blacks and 
days. Since it appeared that this was 
Iue to lack of proper dispersion of ‘these 
fillers in the elastomer means were sought 
0 obtain more complete dispersions of 
fillers in GR-S. To attain this, a water 
dispersion of pigment was mixed with 
GR-S latex and the pigment anl polymer 
were coagulated simultaneously. The 
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High Volumetric 


Efficiencies 
at All Vacuums 


Three Fuller Rotary Vacuum Pumps, capacity each, 1280 
c.f£.m. at 25-in., used for withdrawing water from slurry in 
a cement plant. 


Fuller Rotary Vacuum Pumps have many advantages 
which set them apart from other types. In addition 
to their high volumetric efficiencies at high vacuums, 
they have the following features: 

Small size with relation to capacity; absence of 
vibration and pulsations adapt them for installation 
where other types might be objectionable. Contin- 
uous rotary motion; few and totally enclosed working 
parts; direct drive at motor speeds. Elimination of 
valves, reciprocating parts and complicated mech- 
anism keep maintenance costs at a minimum. 

Fuller Rotaries, single and two stage, are available 
in a full range of capacities to 2000 c.f.m. displace- 
ment; for vacuums to 29.90 in. (referred to 30-in. 
barometer.) 


Write for Bulletin C-5, illustrating and describing 
these machines. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bidg. 
Sen Francisco 4 - 421 Chancery Bidg. 
Washington 5, D.C. - 618 Colorado Bldg. 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 


C-106 
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Plant to Production 


guality jpumyas 
guality 4ervice 


Our Engineering Department is 
available for information on instal- 
lations and requirements. While 
we have designed our equipment 
with the best features possible, 
suiting the large majority of users. 
we recognize the fact that some 
engineers lean toward other 
methods, which they sincerely be- 
lieve to be the best construction, 
and which our designs may differ 
in a few small details. we will be 
glad to construct pumps to meet 
your specific requirements. 

Write for Catalog No. 200 


MANUFACTURING CORP. 


The H. MCGOWAN @o. DIVISION 
CENTRAL AVE. CINCINNATI 2. ya 
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process has been employed with zim 
oxides, calcium carbonates, *and carbo 
blacks and compounds ow with such 
master batches have all tensile 
nay ths and moduli which were superior 

the corresponding mill-mixed 
te Other properties which have beep 
measured are hysteresis, cut growth re 
sistance, heat build-up, and electrical char 
acteristics and again the latex dispersed 
compounds were found to be superior ip 
a general to mill-dispersed. 

This work indicates that through in 
corporation of reinforcing pigments is 
GR:-S by coagulation with the polymer in 
the latex stage, substantial improvement 
in stocks can be realized and in addition 
an increase in the productive capacity @ 
present rubber processing machinery 
a large saving in power would result. 


W. McMahon and S. R. Kamp, Be Hons 
Telephone Laboratories, before 
of Rubber Chemistry, American Chemic mcen 
Society, New York, April 26-28, 1944 


POSTWAR OUTLOOK 
FOR GALVANIZING 


Quire naturally, we cannot sit bad 
complacently and expect the postwar ma 
kets to come to us. Further, we cann 
depend too much on the pent-up market 
to keep us occupied for too long a period 
Some of these unsatisfied markets ma 
already have been absorbed, to some sma 
extent, by other new products; and, m 
certainly, the time will surely come whed 
these pent-up demands will have becom 
exhausted and we will be on our ow 
New products have been developed dw 
ing the war by necessity and we must recog 
nize that products may have been d 


covered which will prove themselves wort nalve: 


to take the place of some galvanize Oper 
products. This is normal ae the 
ind indicates the American spirit of com whle 


petition on which this country has thrive 
and grown great. In a contest for ma 
kets, as in any other contest, someone mts 
lose and probably some galvanized product 


he pilo 
long |i 
prover 
wer © 


have already lost out permanently to ne date 
types of products. We can have no obje The 
tion if the new products have proved to " - 


better than the old galvan.zed prodoctj__ 
which they have replaced. ok 
The galvanizing industry is challenge ~o 
to maintain its position m the field ty, 
coated products. With a background 4 
more than a century of producing sua DI! 
products, during which time these pro OLYM 
ucts have proved their value to the extesij Exur 
that they are widely and confidently xijfonsider 
cepted by the buying public, we are neijiteps: di 
too much alarmed. We know the menijjjqueous 
of zinc-coated products and we shal! aj™onome 
enter the spirit of free competition to tii Step 1 
extent that we may hope to gain new fielégiPehavior 
which were not formerly ours for zim dr 
coated products. We know that the proegiprganic 
uct with the most quality, at the motjpons, |, 
economical price, will win. We are await sol 
that we must produce better products ajfyrene, 
different kinds of products to mect t™pluene, 
changing demands. We must be ever akon tet; 
to changing markets and changing yn) 
ments, and we must keep abreast througygpasses in: 
intelligent research. We are certain tagpssolutic 


our quality products must also be cheaply cle 
and we would suggest that it will alwagptssed ; 
be desirable to procure zinc metal M@itterface 


coatings at the lowest possible price—t#%p size 
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Branch Offices | 
New York . . . MUrryhil 2-0786 
Philadelphia . . LOmbard 9797 
Houston ...... FAiriax 8089 
Los Angeles . . . VAndk. 1359 
New Orleans... . CAnal 4851 
San Francisco . . EXbrook 1102 
Seattle ....... CApital 7670 
Cleveland .... . Liberty 2142 
Detroit... . . . MAdison 1575 
Charleston. W. Va. . .. . 37-605 
Salt Lake City....... 23-4682 
rit 
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wearer the price of zimc to the price of 
he steel base, the better. 

With the fundamental and inherent 
nerits of zinc as a coating metal as a 
background, with better quality, low price, 
pnd new developments which are coming 
rom research, the galvanizing industry is 
fefinitely setting out to increase its mar- 
ets after the war. 

Nelson E. Cook, Wheeling Steel Corp., 


fore American Zinc Institute, St. Louis. 
pril 18, 1944. 


SE AND FUNCTIONS 
F PILOT PLANTS 


Conversion of laboratory data handed 
own from the pure research group into 
plant design data is one function of the 
pilot plant. Such a task requires the 
ting up of a definite program, includ 
ng a thorough investigation of basic re- 
ctions and reactants, time, temperature, 
ncentration and catalysis factors, a study 
raw materials, operations needed, con 
pol specifications, safety and health haz 
ds, etc., investigated with the thorough- 

and zeal of a pure researcher, but 
ith the viewpoint of a chemical engi 
The pilot plant in such cases is a 
search unit. 
The pilot also must provide the 
takdown of a process into unit opera 
bons, selection of suitable equipment, 
pvings of materials, equipment, time, 
bbor, and also a study of wastes, thelr 
overy or disposal. 
After a new plant or process is designed, 
he _ plant continues investigations of 
foblems which require the elimination ot 
he Compromise acceptance of data, with 
ut which compromise a delay might be 
wolved in plant construction. 

Operating — use the pilot plant 
s the trouble-shooting division, when 
ouble shooting is not being carried on, 
he pilot plant is doing development work 
jong lines of alternate raw materials, im 
ovement of products and byproducts, 
wer costs, safety, bringing the plant up 
date, etc. 

The proper personnel in a pilot plant is 
most important feature its success. 


Frank C. Vilbrandt, Virginia Polytechnic 
bstitute, before Vivision of Industrial and 
ngineering Chemistry, American (Chemical 
lety, New York, Sept. 11, 1944. 


DIES IN EMULSION 
OLYMERIZATION 


polymerization processes are 
msidered to occur in two distinguishable 
tps: dissolution of the monomer into the 
ueous phase and polymerization of the 
tonomer in the aqueous phase. 

Step 1 has been studied by observing the 
ehavior under the microscope of single 
mall drops (0.3 to 0.8 mm. diameter) or 
ganic liquids submerged in soap solu- 
“ns. In sodium oleate and sodium lau- 
hte solutions the diameters of drops of 
Fyene, 2, 3-dimethylbutadiene, benzene, 
bluenc, ethylbenzene, mesitylene, and car- 
© tetrachloride, decline linearly with 
me until over 99 percent of the drop 


througgpasses into the aqueous phase. During the 
ain t#ssolution both phases remain microscopi- 
e chepflly clear, The “dissolution rate” ex- 
in ml. transferred per sq. cm. of 
etal Mmterface per min. is independent of the 
ico—the 


"OP size but varies with the nature of the 


PACKINGS 


THAT STAY SOFT 


because they are self-lubricating 


3. SELF LUBRICATING .. . 
each individudl strand 
saturated with lubricant 


4. SPECIAL LUBRICANTS 
« « lubricant fo: 


© each 
- service specially com- 
pounded in our own plant 


7. EXPERIENCE... 80 years 
ence 


8. PERFORMANCE ... 
proven in thousands of 
plants of every type 


Pull apart a piece of any G-T pack- 
ing, and you'll find the innermost 
strand as thoroughly saturated 
with lubricant as the outside of 
the packing. In contrast to ordi- 
nary packings, these inside strands 
are internal reservoirs of lubricant 
... they make G-T packings se/f- 
lubricating. 


And the lubricant is not ordinary 
oil . . . it is specially compound- 
ed in our own plant for each class 
of service. That's why G-T pack- 
ings stay soft... last longer. . . 
protect shafts, rods and stems. 
The table below tells you the right 
G-T packing for your require- 
ments. 

WRITE FOR LITERATURE 


GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York 66, N.Y. 
PLANTS: New York, N. Y. and North Weles, Pa. 


PALMETTO. for steam, hot water, air, PALCO 
for water. PELRO for oils. CUTNO for alkalis. 
“4 SUPERCUTNO for acids. KLERO for foods, 
etc. PALMETTO SUPERSHEAT PACKINGS 
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D™ let your reputation for promptness lie 
around on the shipping room floor. When 
a customer marks his order “rusH”— call for 
AIR EXPRESS pick-up and get it on its way as early 
in the day as possible! That’s the secret of fastest 
delivery by AIR EXPRESS—a service that moves 


cargo on swift Airlines schedules around the clock, 


for war and reconversion jobs. 


SPECIFY AIR EXPRESS 


A Money-Saving, High-Speed Tool 
for Every Business 


With additional planes and space available for all types of traffic, 3-mile-a- 
minute Air Express directly serves hundreds of U.S. cities and scores of 
foreign countries. And shippers nationwide are now saving an average of more 
than 10% on Air Express se —as a result of increased efficiency developed 
to meet wartime demands. 

WRITE TODAY for “North, East, South, West”— an informative booklet that 


will stimulate the thinking of every executive. Dept. PR-10, Railway Express 
Agency, 230 Park Avenue, New York 17, N, Y., or ask for it at any local office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 


organic liquid, temperature, and composi 
tion of the soap solution. ‘These observa 
tions are explained on the basis of a dif 
fusion process involving the solubilization 
of the organic liquid by the soap. 

Potassium persulphate in the soap solu 
tion enhances the dissolution rate of sty 
rene and, to a lesser extent, that of 2,5 
dimethylbutadiene. This effect is attriby 
ted to the increased concentration gradient 
of monomer brought about by polymer 
zation of the solubilized monomer. 

In a variety of synthetic emulsifying 


agents the drops of the. organic liquids 
listed contract as in the soap solutions still 
Simultaneously, however, fine droplets of avi 
the organic liquid appear in the aqueous a 
phase in the neighborhood of the drop If 
These accumulate until the ape of the part) 
emulsion obscures the original drop. aan 
J. Vinograd, L. L. Fong and W. 
Sawyer, Shell Development Co... before howe 
Division of Colloid Chemistry, American 
Chemical Society, New York, Sept. 18 paral’ 
1044 and 
little 
AMERICAN POTASH INDUSTRY this 
MEETS ITS WARTIME TEST curre! 
In MEETING the potash requirements of fg, ¢ 
the nation’s fertilizer and chemical indus B°™" 
tries, as demonstrated by its current per For 
formance, the American potash industn made 
has now attained the goal which it as jgpet ™ 
sumed as an entirely voluntary obligation 4 
in planning its contribution to the nm tertaliz 
tion’s war effort. Since 1939 it has in gg’? be: 
creased its annual deliveries from 312,00 ny 
tons K,O in that year to 711,000 tonsgS¢s 
K,O in 1943, a rate of progress whic suppl, 
shows no slackening in 1944. pect o 
In addition to the needs of the Unitedff Ste 
States, Canadian requirements are being ail side 
supplied on terms of exact equality with” lir 
our own and exports are being made 
bunda 


our “good neighbors,” the Republics t 
the south of us and to even more remote 
friendly nations. 

During this period the requirements 
the chemical industries have increas 
from 15,000 tons K,0 in 1938 to som 
100,000 tons currently and Lend-Lease a 
ports have been made to the United King 
dom, now replaced by supplies from Spa 
ish sources. During the fiscal year, 194445 
the American industry proposes to provid 
for all these purposes a total of some 
890,000 tons K,O to be delivered in th 
form of over 1.6 million tons of potas 
salts, of which high grade muriate, po 


nstead 
n Pros; 
utroge1 
imitaty 
Ons in 
armer'’s 
hare of 
bf the hb 
mne Cc: 
haxim 


W. 
ash | 
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mety, Ne 


tassium chloride, will exceed one millioqgMPRO 
tons NG SII 

Of particular interest to the fertilizer of Vatu, 
dustry is the prospective supply for agric the 


ture in the United States, Puerto Rico an@jpatds of 
Hawaii of 750,000 tons K,O, for the ogi the cl 
called fertilizer year, 1944-45, of whicgevery so 
640,000 tons were subject to allocation \ggpication 
the War Production Board during pant the 
Period 4, and the balance during Peri = h 
celient 

Since the fertilizer industry is at preseagphich are 
the sole retailing agency for agricultuampbject in 
potash, this tonnage is subject to Md limit 
option and constitutes the supply for o@jfom (a) , 
war food program. This is to be digpadency 


tributed to the farmers of the nation ple™i hardne. 
cipally as a constituent of mixed fertile the fir; 
during 1943-44 amounting to 73 in sili 


tons. Lesser amounts are retailed as pota™? that th 
salts, in former years estimated at 10 pegp stings in 
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pos’ & cent of the total, but last year amounting 
Serva: B to only a fraction of that percentage. 
a dif The adequacy of this supply is ind 
‘ation Bf cated by the fact that it provides 75,000 
tons K,O for retailing as potash salts and 
Solu @ 685,000 tons K,O for mixed goods, suf- 
f sty & fcient for an 8.5 percent K,O average con- 
F 2.> Bf tent of 8,000,000 tons, the probable limit 
tribu: & on mixed-goods output under current labor 
dient conditions. The attainment of any one 
ymert of these accomplishments means a record- 
breaking achievement in line, however, 
ifying § with what the nation expects. 
iquids While this unprecedented potash supply 
tions. stil} falls short of the amounts that the 
ets of Mf agricultural authorities tell us should be 
ysed in American agriculture for the most 
drop. ff dicient and profitable crop production, 
of the particularly at this time of war food de 
mands, is still exceeds the amounts pre- 
w. viously purchased by the American farmer; 
before Mhowever the long-standing and consistent 
erica? parallelism between the farmer's income 
and what he spends for plant food leaves 
little doubt that he is prepared to buy 
y this increased supply of potash with his 
currently unequalled income of $20,000, 
00, especially so now that other competing 


ents of : 
indus commodities are in limited supply. 
at per For years past the fertilizer industry has 
progress in teaching the farmer to 
it as (put more emphasis on the plant-food con 
igation jg ‘ent and less on the price per ton of the 
he me fertilizer mixtures purchased, efforts now 
has ing bear fruit during this period of farm 


12.00 peoperity and limited output of mixed 

0 tong™ggoods tonnage due to the restricted labor 

whichpply in fertilizer plants with little pros- 
pect of substantial improvement 

United Surely the farmer under pressure from 

ill sides to make the most of his facilities, 


being 

y wil lso limited, to obtain his maximum out- 
cade tempat needs little persuasion to apply his 
slics togeeundant funds to the purchase of quality 


remote 


nstead of bulk. With the large supplies 
m prospect of all three major plant edt 
uitrogen, phosphate and potash, and with 
imitations imposed on the number of 
ons into which they can be mixed, the 
amer's only chance of procuring his 
mare of this abundance is through the use 
bf the high analysis mixtures. Only by so 
ung can our war food efforts attain their 
maximum success. 


ents 
crease 
Oo som 
ease 
d King 
n Span 
19444 


f SOMMER J. W. Turrentine, president, American 
| in thfetash Institute, before Divixion of Fer- 
lizer Chemistry, American Chemical So- 
pot pety, New York, Sept. 11, 1944. 


MPROVEMENTS IN ACID-RESIST- 


NG SILICON IRON ALLOYS 


ilizer ® Vat VABLE Corrosion resisting properties 
the silicon iron alloys containing up 
Lico anigpatds of 14 percent silicon are well known 
the fm the chemical industry. Since their dis- 
f whiogpevery some thirty years ago and their ap- 
ation bgpucation in the construction of chemical 
ring Sant the experience of chemists: and en- 
z Perioqgpneers has shown that in spite of their 
cellent corrosion resistance these alloys 
t preseigmpaich are used in the form of castings, are 
ricultummdject in their use to certain restrictions 
+ to Mid limitations. These limitations arise 
» for omfOM (a) a tendency to unsoundness, (b) a 
be digadency to crack and (c) a certain degree 
ion ptf hardness and brittleness. 
ertilizetim™ The first two of the limitations of cast- 
| milhoq§Pgs in silicon iron are of major importance 
as pots that they govern the reliability. of such 
t 10 pegpstings in service. The importante of re- 
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ALPHA PICOLINE | BETA PICOLINE | GAMMA PICOLINE 
99 Minimum 90 Minimum 95°; Minimum 
DISTILLATION | it shall have a distillation range | 95% shall distill within a range | 95°; shall distill within a range 
RANGE | from the very first drop to dry | of 2.0° C., including the = of 2° C., including the = 
point not exceeding 2.0°C., in- | perature of 144.2° C | perature of 145.4° 
| ry! the temperature of | ° 
. 


| 129.3 
SOLUBILITY | Very soluble in water. Soluble | Very soluble in water. Soluble Very soluble in water. Soluble 
im most common organic sol- in most common organic sol- in most common organic sol- 
vents including alcohols, esters, vents including alcohols, esters, vents including alcohols, esters, 
ethers, ketones, aliphatic and | ethers, ketones, aliphatic and | ethers, ketones, aliphatic and 
aromatic hydrocarbons. aromatic hydrocarbons aromatic hydrocarbons. 


USES Pharmaceuticals, resins, dye | Pharmaceuticals, resins, dye- “Pharmaceuticals, resins, dye- 
| stuffs, rubber accelerators, in- | stuffs, rubber accelerators, in- stuffs. rubber accelerators, in- 

secticides. | Secticides, nicotinic acid. secticides. 

APPROX. WT. 7.91 Ibs. “8.01 ibs. 801 ibs 

PER GAL. 

SHIPPING 400-Ib. drums. drums. drums 

CONTAINERS | 35-Ib. cans. 40-10. cans. 40-1. cans. 


A Dependable Source of Supply 


Coal “Jar Products 


@ With unusual production and delivery facilities, 
plants in 17 strategic locations, and offices in major cities, 
Reilly offers a complete line of coal tar bases, acids, oils, 
chemicals and intermediates. Booklet describing all of these 
products will be mailed on request. 


REILLY TAR & CHEMICAL CORPORATION 


Executive Offices: Merchants Bank Building, Indianapolis 4, Indiana 
2513 S. DAMEN AVE., CHICAGO 8, ILL. © 500 FIFTH AVE., NEW YORK 18, N. Y. 


COAL TAR 


17 PLAN Sewe the Nation 


* 
| S- Ba 
| 
COAL TAR 
PRODUCTS 
at 
cll, 


CAN BE “TAILOR MADE’’ TO FIT YOUR INDIVIDUAL 
HYDROCARBON CONVERSION PROBLEM! 


More and more Hydrocarbon chemists in all fields of hydrocarbon conversion 
are looking to Filtrol’s Catalysts for the solution of their problem. * If you have 
a hydrocarbon to convert—take the lead of the petroleum industry — depend 
on Filtrol to do the job. Filtrol Catalysts are flexible — can be adapted to fit your 
hydrocarbon conversion problem — accomplish many results 
thought possible —and do it with utmost economy —on a practical commercia 
ng Our Research and Development Departments will gladly work with you 
on your individual problems. on 


FILTROL CORPORATION 


GENERAL OFFICES: 634 South Spring Street, Los Angeles 14, Colifornia 
PLANTS: Vernon, California and Jackson, Mississippi 


FILTROL 


CATALYSTS and ADSORBENTS 


PRODUCTS OF FILTROL RESEARCH AND DEVELOPMENT 


liability in service arising from the elimi 
nation of unsoundness and the avoidance 
of the risk of cracking can be regarded a; 
the principal motive underlying a large 
part of the investigations which been 
und 

From a metallurgical point of view the 
important considerations in determining 
soundness in commercial castings in this 
alloy are the gas content, particularly hy 
drogen, the carbon content, and the cast 
ing temperature. With a hydrogen con 
tent not in excess of 2 ml. per 100 g, 
a carbon content closely approximating the 
eutectic value for the particular com 
position, and a casting temperature be 
tween 1,220 to 1,280 deg. C. (disappearing 
filament pyrometer) conditions of man 
mum soundness and freedom from hot 
tears are obtained. For simple gener’ 
corrosion resistance a silicon content of not 
less than 14.25 percent is desirable. 

The possibility of the existence of in 
ternal stresses in silicon iron casting ha 
been demonstrated and also the effect o 
heat treatment in minimizing the magn 
tude of, and possibly removing. 
stresses. The existence of the unstabk 
carbide phase and the brittle “eta” phasx 
has been encountered and the influence o 
heat treatment and the careful control o 
the silicon content in removing risks of 
internal stresses from these causes has been 
recognized. The recognition of the pre 
ence of internal stresses and their removes 
or reduction by heat treatment goes a long 
way towards the avoidance of the risk 
cracking in these castings. 

Control over the soundness and tend 
ency to crack has resulted in improved r 
liability in acid resisting silicon iron cas 
ings. It would be reasonable to — 
that an improvement in soundness and r 
duction in magnitude of internal stresse 
would be accompanied by an improvement 
in strength properties. The published 
data relating to strength properties a 
hardly sufficient to enable a quantitatin 
comparison to be made, but it is thougl 
that an average transverse rupture module 
of 18 tons per sq. in. does represent # 
improvement in ultimate breaking 
strength. 


J. E. Hurst, before joint meeting of th 
Chemical Engineering Group and the lb 
stitution of Chemical Engineers, Londo 
May 23, 1944. 


FISCHER-TROPSCH HISTORY 


Waite the extent of American 
leum resources is a controversial subject 
there is unanimous agreement that pro 
esses for the production of alternatit 
liquid fuels should be investigated and é& 
aed in the interests of national & 
fense, both present and future. Tk 
Fischer-Tropsch synthesis of petroleuw 
employs gas as a raw material and, con® 
quently, represents a potential new © 
for gas. 

During World War I, Germany h# 
suffered somewhat from a shortage ® 

troleum. After the Armistice, work # 
— to discover methods for product 
gasoline and similar products from matt 
rials available to the Germans. In 19° 
Franz Fischer and Hans Tropsch p® 
duced Synthol (synthetisches oel) {0 
water gas at high temperatures and pe 
sures. This product although of value 
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chemacal caw material was not satistac 
tory as a motor fuel. Its chief importance 
to the Germans was that water gas, a mix- 
ture of carbon monoxide and hydrogen. 
could be produced from coal or coke. Thus 
the production of synthetic fuel was com- 
letely independent of petroleum. 

Further development of the Fischer- 
Tropsch process led to the discovery in 
1926 of the Kogasin (Kohle-gas-benzine) 
synthesis at atmospheric pressure and low 
temperatures, Kogasin is comprised of the 
following products: 


Percent 
Rottled gas (propane, butane, etc.). . 8 
10 


lhe Kogasin oil as such cannot be used for 
motor fuel since it has an octane number of 
bout 20. However, cracking and addition 
of tetraethyl lead can be used to produce 
» product of suitable octane number 
Since development work on a semi-com 
mercial scale proved successful as early as 
1933, many full-scale installations were 
placed in operation in the period 1933-40 
In 1936 the combined German produc 
tion was 805,000 bbl. of oil per year 
whereas the yearly capacity was estimated 
at over 54 million bbl. per year in 1940 
or about 10 percent of the total produc- 
tion available to Germany from all sources. 
The chief advantages of the processes are 
that the plants are relatively simple in con- 
struction, steel requirements are not ex 
essive, low-grade coal may be used. and 
omparatively small installations mav be 
set up in isolated localities as a protection 
against bombing. 

In addition to the main product, gaso- 
line, a number of other products of value 
we produced. The diesel oi! obtained is 
# very high quality. From the products 
at Kogasin, a good grade of lubricating oil 
an also be produced. Since 1936 the 
parafin wax has been employed for the 
production of synthetic fatty acids, from 
which soap, cooking fats and artificial but- 
ter mav be produced 

While the industrial development of 
the Fischer-Tropsch process has been con- 
ined mainly to Germany, the Japanese 
uve been active in development of the 
process and were producing an estimated 
24 to 23 million bbl. of oil per year in 
1939. American scientists at the Bureau 
of Mines were investigating the Fischer- 
Tropsch process as early as 1928 and, 
imce about the middle of 1943, have 
‘ain actively pursued the subject. Brit- 
sh, French and Reade investigators have 
so contributed to the development of 
the process. 

Since the start of World War II, two 
new developments have been announced, 
“taplithene synthesis” and “iso-synthesis.” 
‘he second process is of special importance 
ance it implies that high-octane aviation 
gasoline can be fs tn A deficiency of 
the process up to the present has been the 
fact that only straight-chain paraffin hy- 
drocarbons are formed from which high 
octane gasoline could be produced only 
means of additional processes. 

A study of previous work has led to a 
theory of the mechanism of the reaction. 
By means of the theory, the choice of 


PLANNING TO. 


PLANT LAYOUT F 


CHANGE YOUR 


OR 


If You Need CONVEYORS That Can Give 
a “LIFT’...Ask STANDARD CONVEYOR! 


EFORE you decide on those 
changes — before you invest a 
cent of méney — before a brick is laid 
or a nail driven — check your plan on 
the score of conveying and conveyors. 
Conveyors can be built to do more 
than just carry in a horizontal plane. 
For example, push bar conveyors 
can carry and move packages and con- 
tainers up a slope or incline at 30, 45, 
or 60 degree angles; vertical lift con- 
veyors will carry commodities straight 
up and down to the height of several 
floors. These conveyors that lift and 
lower can be used individually or com- 
bined with a conveyor system to pro- 
vide uninterrupted de commodities 
between floors. 


Push bar conveyors and vertical lift 
conveyors are part of Standard Con- 
veyor's wide variety of equipment — 
power and gravity conveyors in belt, 
roller, chain, slat types; spiral 


atalyst and reaction condition has been | 
"attowed so that it may become possible | 


TIERING AND PORTABLE 
LIFTING MACHINES PILERS 
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chutes, tiering machines, portable 
pilers, pneumatic tube systems. 

It's well to remember that Standard 
Conveyor has been headquarters for 
conveyors for more than 40 years; we 
are qualified by long experience to 
recommend and build efficient equip- 
ment for any given installation. Write 
for catalog CM-104, “Conveyors b 
Standard”—a profusely illustrated 
erence book that will prove very useful 
to you. 


STANDARD CONVEYOR CO. 


General Offices: North St. Paul 9, Minn. 
Sales and Service in Principal Cities 


SPIRAL 
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Something new in Dust Control equip- re 
ment. A Unit Type Dust Collector of 
yged construction for industrial appli- 


graphs are available in Bulletin No. m0. ; 
copy will be sent to you upon 


worto LARGEST MAMUFACTURER OF DUST COLLECTING AMD BLAST CLE ARMING 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


to direct the reaction toward the produ: 
tion of desired products. e.g., 100-octan 
wiation gasoline. 

The interest of the gas industry in the 
Fischer-Tropsch process is two-fold. First 
both natural gas and manufactured gas 
may be processed to obtain gas suitable for 
the synthesis and as such a new use for 
gas may be developed. Second, the largest 
demand for gas occurs during the winter 
months, and therefore, standby water gas 
plants are idle in manufactured gas plants 
during the summer months whereas natural 
gas is sold at lower price to industrial con 
sumers to maintain a uniform load on pipe 
lines 

Thus, if the present process can be im 
proved in order to reduce production costs 
or if the reaction can be directed to pro 
duce more valuable products, the Fischer 
Tropsch process may become economicall 
feasible 


V. I. Komarewsky and H. Riesz, Insti 
tute of Gas Technology. before Division of 
Gas and Fuel Chemistry. American Chem! 
cal Soclety, New York, Sept. 14. 1944 


PREPARATION OF AMMONIUM 
NITRATE FOR USE AS FERTILIZER 


Sonim ammoninm nitrate is prepared 
commercially for use as a fertilizer by con 
centrating the solution to 95 to 98 percent 
by (1) Hi-Pan, (2) vacuum, or (3) filn 
evaporation, and granulating the resulting 
melt by the methods of graining or spray 
ing 

A decrease in the moisture content of 
ammonium nitrate or a lowering of th 
temperature results in a greater deposition 
of crystals and a greater degree of caking 
than that which takes place for a lik 
change in anv other fertilizer material 
gradual increase in moisture content with 
out an accompanying drop in temperature 
may have an opposite effect. The presence 
of moisture, however. greatly interfere 
with the drillability of the material an 
a subsequent drop in temperature or lw 
midity causes the material to cake to 
greater degree than before. 

The tendency of granular ammoniun 
nitrate to cake can be greatly reduced b 
coating the dry material with 0.5 to 1! 
percent of a suitable water-repellent mate 
rial, followed by 3 to 5 percent of a con 
ditioning agent such as kieselguhr, clay, o 
tricalcium phosphate, and storing in mois 
ture-proof hags. Ammonium nitrate that 
has been treated in this way will remain 
a drillable condition for prolonged periods 
in piles at least 12 bags high, providing # 
is dry when stored and the bags are suffi 
ciently moistureproof to keep it dr 
throughout the storage period. 

Drillability tests under carefully con 
trolled conditions with standard fam 
equipment indicate (1) that the drill 
ability of any given material increases with 
the size of its particles; (2) that th 
sprayed ammonium nitrate now on the 
market is more drillable than the grained 
material due to differences in particle size 
and (3) that properly conditioned grant 
lar ammonium nitrate is as drillable unde 
humid conditions as commercial sodium 
nitrate. 

W. H. Ross, J. R. Adams, Y. T. Yee ané 

W. Whittaker, U. S. Department o 
lculture, before Division of Fertilize 


emistry, American Chemical Society. Ne* 
York, Sept. 12, 1944. 
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FOREIGN LITERATURE ABSTRACTS 


GLASS ELECTRIC FURNACE 


A cass furnace has been designed for 
experimental work which can be used up 
to about 400 deg. C. Such a furnace is 
easily made and is very convenient since 
its contents can be observed at any time 
during heating. It consists of a tube of 
Jena glass provided with two ground glass 
joints. Brass bands are fixed on each end 
which hold the terminal and the ends of 
the nichrome winding. A thermocouple 
may be inserted into a fused-in pocket. A 
glass mantle supports asbestos rings and 
serves to reduce external radiation. The 
ample to be heated is contained in a 
boat, or may be put in a special little tube. 
Distribution of temperature throughout 
the interior of the furnace is uniform. 

A furnace | m. long and with a diameter 
of 5 cm., to be operated on a 220-v. supply, 
should have a winding of 9 m. of nichrome 
wire with a resistance of 6.3 ohms per m. 

For temperatures of up to 600 deg. C., 
the heating tube should be of Supremax 
glass and the winding of lower resistance 
md capable of carrying a correspondingly 
greater current. The inner tube should be 
longer than the mantle when working at 
this higher temperature. This particular 
design is not suitable for temperatures 
ibove 600 deg. C., even if fused silica tubes 
are caslaped since external radiation be- 
omes too great. The furnace tube can 
be supported on a stand made of wood 
with asbestos insulating rings. Such fur- 
aaces have been used very successfully over 
long periods and are particularly vohubte 
n view of present materials shortages. 


Digest from “Electric Furnaces in Glass” 
by RK. Fricke and F. R. Meyer. Ohem. Z., 
Feb. 1942. (Published in Germany.) 


QUININE IN BRAZIL 


Like mosr tropical and subtropical 
countries, Brazil is always faced with the 
problem of fighting malaria. Many efforts 
uve been made to find or produce a sub- 
titute for quinine but these have all been 
msuccessful for one reason or another. 
Work in this field and on the development 
of cinchona and its alkaloids has been 
supported by the University Research 
Funds for National Defense of Sao Paulo. 

Specimens of Brazilian cinchona bark 
ubmitted for analysis have shown four 
percent total alkaloids and 0.7 percent 


—— 


quuune. Therefore, although there are 

uinine-bearing species of cinchona in 

razil, their quinine content is so low and 
they are so diffcultly accessible that it would 
hardly be worthwhile “ey 2 the bark 
for commercial purposes. The best answer” 
to this problem would be the cultivation of 
cinchona trees. Such trees were introduced 
in Teresopolis 80 years ago and more re- 
cently in other regions and were raised very 
successfully, 

Chemical analysis of the barks is ex- 
tremely important in order that only satis- 
factory materials may be selected for indus- 
trial purposes. The bark of Cinchona 
calisaya var. Ledgeriana, for example, which 
is grown in Java, contains 10 percent total 
alkaloids and 7 percent quinine. 

The federal government of Brazil has a 
contract with Bolivia for 300 tons of 
Bolivian cinchona bark annually. While 
this supply will take care of the immediate 
needs of Brazil, a crop of trees could be 
raised which would have a high yield cf 
alkaloid and would supply a good quality, 
uniform raw material for chemical manu 
facture of quinine. Such a of trees 
could take care of all Brazil’s requirements 
of this drug. It is important that the other 
alkaloids contained in the bark, as well as 
the quinine, have anti-malarial properties, 
since these alkaloids are found to have just 
as good anti-malarial effect as quinine with 
out being as toxic. 


Digest from “The Problem of Cinchona 
and its Alkaloids in Brazil,” by Richard 
Wasicky. Revista Brasileira de Quimica 
XVII, No. 98, 120-121. 1944. (Published 
in Brazil.) 


SOLUBILITY OF CAFFEINE 


In srupyinc the chemistry of caffeine 
and the extraction of this material from 
the coffee bean, it is important to know 
its solubility in coffee oil. The oil was 
first extracted from the bean with gasoline 
and the caffeine removed by means of boil- 
ing water. In order to determine whether 
extraction of the caffeine was complete, a 
drop of the extract was placed on a glass 
plate, the water evaporated and the residue 
examined under a microscope. The 
absence of any crystals indicates the end 
of the operation. The oil was then heated 
on a hot water bath and centrifuged for 
complete climination of water. e caf 
feine was then added to the oil, which was 
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Ona recireulator systems of conde 
aerators—or wherever the level of liquids must 
controlled—UNITROL will do it more accurately! 
+ « self-contained .. . this 
eliminates trouble-making restrictive elements. F. 
minimized. 
or drain is regulated promptly and positively. 
Available for tempe F.—in valve 
“ to 4”"—and with the fine 
& M has been 
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UNITROL Level Controller 


de- 
be 
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exclusive d 


Action is free and unhampered. 


ratures up to 750° 


recognized for 75 years. Our 
will be glad to make specific 


WRITE FOR GENERAL CATALOG 66. 


KIELEY & MUELLER, Inc. 


Manufacturers of Pressure and Level Controls 
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NORTH BERGEN, N. J. 
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In Paris... 


LAYNE WELLS AND PUMPS 


..are btill on the job! 


Surviving the days of ruthless enemy oceu- 
pation, Layne Wells and Pumps are still on 
the job! With the exception of some cases 
of sabotage or wilful enemy destruction, 
those Layne Wells and Pumps are still pfo- 
ducing somewhere near 90,000,000 gallons of 
water daily. 


The Paris wells are 3,000 feet deep, with 
their corrosive proof, Layne built shutter 
screens set in the famed green sands forma- 
tion. They were installed in 1928-29 by 
Layne-France Company, one of Layne's many 
affiliated companies. The city officials of 
Paris, after thorough investigation, selected 
Layne Wells and Pumps from a field of the 
keenest world-wide competition. Their confi- 
dence in the equipment has been more than 
justified. 

Today in liberated Paris, rebuilding is 
already under way, but little or no work will 
be required to keep Layne Wells and 
Pumps spinning merrily along and producing 
ample quantities of water. 

Layne Well Water Systems have also made 

reat records in other war zones; Dakar, 
funis, Casa Blanca and London. They have 
long lasting quality that more than amply 
fits them for any peace-time need. 

For late literature, address Layne & 
Bowler, Inc., General Offices, Memphis 8, 
Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co.. 
Stut . Ark. Layne-Atiantic Co., Norfolk, 
Va. * Layne-Central Co., Memphi Tenn. * 


Layne-Northern Co.. Mishawaka, Ind. * 
Lake Charlies, La. * 
Well Co., roe. La. * Layne-New York Co.. 
New York Ci -Northwest Co., 
waukee, Wis Layne-Ohio Co.. Columbus, Ohie 


Houston, Texas * Layne- 


Co. of Minnesota. Minneapolis, Minn. * Interna- 
tional Water Supply Ltd.. London, Ontario, Canad» 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 
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How to 
Maintain 
COARSE 
SCREENING 
ACCURACY 


NEWARK 


Press-Crimped Space Cloth 


Note the crimping. It's strong; lock-crimp; vise-like. Heavy 
pieces falling on to the screen will not push the woof wires 
ahead or spread the warp wires. Spacing is maintained . . . 
and with it screening accuracy. 

Our ability to make accurate wire cloth is due to these 
factors: Nearly 70 years experience in making cloth and in 
designing machinery for making it; making use of the most 
modern machinery possible; skilled workmen. 

NEWARK FOR ACCURACY is not an empty phrase. 


NEWARK. 


ACCURACY 


NEWARK WIRE CLOTH COMPANY 


350 Verona Avenue Newark 4, N. J. 


10-NWC-2 
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heated to the desired temperature on a SOM 


water bath and stirred by means of a q Palla 

chanical agitator for an hour. The oil y 

filtered at the same ey py and | 
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nitrogen contained in t filtrate det M 
mined by Kjeldahl’s method. A check dead 
Solubility of Caffeine in Coffee Oil aqua 
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termination was also made with decaffe! this : 
ized oil. The factors used for conversion rod 
ine were 3.47 and 3° 
nitrogen into caffeine were 3.47 and 3. porta 
respectively for anhydrous caffeine aj 
crystallized caffeine. The attached tal 
shows the solubility of caffeine at the tet 
peratures used in these experiments. 
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Digest from “Solubility of Caffeine | able 
Coffee Oil" by Luiz Ribeiro Guimaraces] the ¢ 
Revista de Quimica Industrial X11, h 
148, 26 (1944). (Published in Brazil.) [to 
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BABASSU OIL volat: 
Tue Porm Laboratories of Rio Iri 


readil 
and 
resist: 
It is 
pallac 
C. it 
below 
maki 


high 


Janeiro have made an investigation on ¢] 
changes that take place in babassu 
specifically the hydrolysis of glycerides a1 
the oxidation of unsaturated fatty acid 

Free acids in the oil, when exposed 
air for a period of 33 days, showed an j 
crease of 0.14 percent in oleic acid up 
the 11th day, and continued increas 
gradually until the 33rd day when t 


free acid represented by oleic acid, exceed Ru 
the initial value by 0.17 percent. other 
By the 8th day this same oil had a vg" 
low peroxide content (0.086 mg. of iodi with 
per gram of oil). By the 33rd day # volati 
value was 0.184 mg., double the Prec’ 
value. The peroxide content therefore of ne 
creases more progressively than that of tig ®™p 
free acid, which shows that the con pj, 
tuents of the oil are more susceptible @ Ruths 
oxidation than to hydrolysis. A sample @ @¥! 
this same babassu oil after exposure to i BRA 
action of ultraviolet rays and air sh Br 
three times the peroxide content of t ld 
wor 
original oil. alt 
Digest from “Changes in Babassu Oj angi 
by L. R. Guimaraes, Anais da Associa], jf; 
nimica do Brasil, 11, No. 4, 202-5, 14 
Published in Brazil.) 330 1 
hold 
PLATINUM METALS FOR am in 
TECHNICAL USE adus 
Cnorce of a particular platinum and 
for technical use depends upon the dustri 
ditions to be met. ¢ six metals resem mics 
each other, but they also show mark als s 
chemical and physical differences. Pl] In ac 
num is characterized by its resistance @ alt ; 
oxidation and its ready solubility in aga] md | 
regia. Rhodium, iridium, ruthenium #@ of so 
osmium, however, are scarcely attacked | potas 
this reagent or only superficially oxidz@ magn 
at the most. ‘Palladium is much more" Br; 
active, being soluble in nitric acid alone. § creas 
One of the most important techni Braz 
properties of platinum is the ease wii tons ; 
which it is alloyed with a number of oth@ diffic; 
metals. This property is even more po tteig! 
nounced in palladium, which is the moj the j 
reactive of the platinum metals chemical Salt | 
It is dissolved by hydrochloric acid % pose 
sodium chloride in the presence of f% stitut 
chlorine. It may be readily obtained "§ corre 
the metallic state by reduction of aque] —— 
solutions of its salts. At red heat palladiut 1942" 
is converted to palladium oxide, which df lahe 
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composes at a higher temperature. Hence 
palladium possesses good thermal stability. 
An important property is its ability to form 
an insoluble yellow compound with di- 
methylglyoxime. 

Most important chemical property of 
rhodium, apart from its insolubility in 
aqua regia, is the ease with which it forms 
a stable sulphate. Rhodium can be 
brought into solution by fusion with 
_— bisulphate and thus separated 
rom palladium. An aqueous solution of 
this sulphate is also the best electrolyte for 
production of rhodium plating, an im- 
portant use for this metal. Rhodium has 
a strong tendency to form intermetallic 
compounds, such as Bi,Rh, instead of 
giving mixed crystals with other metals as 
do platinum and palladium. This is valu 
able in the separation of rhodium from 
the other metals. It is also very resistant 
to heat. Although it oxidizes above 600 
deg. C. the oxide decomposes before it can 
volatilize. 

Iridium may be brought into solution 
readily only by the use of sodium chloride 
and chlorme, but its solutions are very 
resistant to reduction to the metallic state. 
It is not as stable to oxygen as platinum, 
palladium and rhodium. Above 700 deg 
C. it forms iridium oxide which is volatile 
below its temperature of decomposition, 
making this metal unsuitable for use at 
high temperatures. 

Ruthenium and osmium resemble cach 
other closely. They readily form tetroxides, 
even at room temperature as is the case 
with osmium. These oxides are very 
volatile so that alloys containing any ap 
preciable proportion of these metals are 
of no value for prolonged use at elevated 
temperatures. 

Digest from “Platinum Metals” by K 


Ruthardt, Chem. Tech., 117, May, 1942 
(Published in Germany. 


BRAZILIAN SALT 


Brazit holds a high place among the 
world’s principal producers of sea salt. Its 
alt works are, distributed over 11 states, 
anging as high as 123 such establishments 
in Rio de Janeiro, 204 in Maranhao, and 
330 in Sergipe. In addition to its house 
hold and other more general uses, salt is 
am important raw materia! in the chemical 
mdustry. ‘Two of its derivatives, soda ash 
nd caustic soda, are essential in such in 
dustries as cellulose, paper, glass and cera- 
mics as well as the manufacture of chemi 
als such as chlorine, hydrogen and sodium. 
ln addition, the mother hquors from sea 
alt manufacture are rich in magnesium 
md potassium and can serve as a source 
af sodium sulphate, magnesium sulphate, 
potassium chloride, bromine and metallic 
Magnesium. 

Brazil’s salt production has’ been in- 
Creasing but it is still not sufficient since 
Brazil consumes approximately 600,000 
tons annually. This situation is due to the 
difficulty of transportation, high cost of 
height and lack of proper coordination of 
the industry. The National Institute of 
Salt was established in 1940 for the pur- 
pose of remedying this situation; the In 
stitute has already done a great deal of 
corrective work on this problem. 


Digest from “Mineral Resources, 
1942.” Bulletin No. 56, 53-55, 1943. 
lished in Brazil.) 
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REX-WELD combines 8 other advantages 
with MAXIMUM FLEXIBILITY 


REX-WELD is preferred by many 
designers and manufacturers. Be- 
cause of its satisfactory perform- 
ance under difficult conditions 
for long periods of time, mainte- 
nance requirements are reduced 
to a Minimum. 

In addition to providing maxi- 
mum flexibility, REX-WELD is 
highly resist- 
ant to fatigue, 
handles burst 
pressures to 
14,500 p.s.i. 


REX-WELD 
CORRUGATED 
FLEXIBLE METAL HOSE 


Flexible Metal Hose for Every Industrial Use 


and temperatures to 1000° F., re- 
mains air-tight longer, is leak- 
proof even after hard usage, can 
be used for liquids that are 
searching and will withstand 
prolonged flexing. 


Chicago Metal Hose Corpora- 
tion manufactures a type of flexi- 
ble tubing to meet every require- 
ment. Our engineers will be glad 
to recommend thetype best suited 
to meet your particular require- 
ments. Write for catalog and 
complete information. 
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NE OF THE NEW LIGHTWEIGHT Johns-Manville In- 
O sulating Fireblok covers more surface than five 
Insulating Fire Brick. So, when you reline furnaces with 
it, you can often get the job finished several times faster. 
Consider how many hours this can save you in down 
time, in maintenance crew time. . . and how much faster 
your furnaces can get back into profitable production. 


The larger, more convenient size is the only difference 
between J-M’s four new Insulating Fireblok and the four 
well-known J-M Insulating Fire Brick. Either size of 
these four grades of highly efficient refractory linings for 
use from 1600° F. to 2600° F., has these important 
advantages: 


Easy cutting and fitting— J-M Fireblok can be easily cut with a 
saw and shaped with a rasp. Most special shapes can be either 
shop or field cut from standard slabs, reducing the inventory of 
special shapes. 

Minimum of joints—the large size, compared to the standard 
fire brick unit, materially reduces the number and length of 
joints, resulting in a thermally more efficient construction. 


Economical bonding—with reduced joint length Fireblok re- 
quires a minimum of air-set cement for bonding. (J-M 1626 
Cement was especially developed for this use.) 

Uses—Fireblok can be used wherever Insulating Fire Brick are 
recommended such as for heat-treating furnaces, flues, stacks, 
mains and similar equipment. Also for the lining of doors, sus- 
pended arches, and, when tapered, for sprung arches of excep- 
tional stability. 

Write for new booklet, IN-103A, on this J-M development. 
Johns-Manville, 22 East 40th St., New York 16, New York. 


BETWE 
. EN 600°F. and 1900°F.—J-M SUPEREX 


silica and bonded with asbestos fiber, Superex 
combines all the desirable qualities of these two 
insulating materials. Result: High heat resistance 
and exceptional insulating efficiency. Ideal for 
boiler walls, furnaces, etc. Available in 3”, 6”, 9” 
and 12” by 18” and 36” blocks. Other lengths to 
order. Various thicknesses. 


INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE...FOR EVERY SERVICE 
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CHEMICAL ENGINEER'S 


LESTER B. POPE, Assistant Editor 


WORLD PHOSPHATES 


PHOSPHATES AND SuperPHospHares. Sec 
ond edition. By A. N. Gray. Distri 
buting agents: H. K. Lewis & Co., Ltd., 
136 Gower St., W.C. 1, London. 416 
pages. Price 21 shillings 

Reviewed by F. S. Lodge 

Tuts is a greatly expanded second edi 
tion of this worthwhile book which first 
appeared in 1930. ‘The author is secre 
tary of the International Superphosphate 
Manufacturers Association. He is well 
qualified to prepare a world-wide treatise 
on the subjects covered, which include 
chapters on the world deposits and re 
serves of phosphate rock and other phos 
phate minerals, and on their production 
and consumption in agriculture and com 
merce. Other chapters cover the methods 
and practices in the production of normal 
and concentrated superphosphates, basic 
slag, calcined phosphate, and other phos 
phate bearing products used in world agri 
culture, their cost of production and thei 
utilization and consumption 

It is well illustrated with 38 pictures, 
mostly of phosphate rock mining methods 
and machinery for superphosphate manu 
facture. Many tables and analytical data 
appear throughout the text and in addi 
tion there are 155 statistical tables on 
phosphate rock and superphosphate world 
trade. Maps of the phosphate rock de 
posits of the world are on the inside 
covers. 

This is the most comprehensive work 
on world phosphates that has been pub 
lished. ‘The library of every chemist, engi- 
neer, and manufacturer dealing with phos 
phates should contain a ‘copy. 


STRUCTURE AND REACTIVITY 


Tue CuHemistry or By 
Emil Heuser. Published by John Wiley 
& Sons, New York, N. Y. 1660 pages. 
Price $7.50. 

Reviewed by M. L..Wolfrom 


Tue LoNG-awarrep revision of Prof. 
Emil Heuser’s textbook of cellulose chem- 
stry (1920: 1924) has at last appeared. 
The result is now much more than a text- 
book, it is a compendium and critical 
ligest of the literature of cellulose with 
emphasis on the scientific rather than on 
the purely applied aspects. Due con 
‘ideration has been given to the micro 
“epic and submicroscopic structure of the 
cellulose fiber. ‘The work forms a coherent 
and unified treatise. The literature cita- 
Hons are complete and exhaustive. Cellu- 
lose publications are prone to be long and 
detailed so the critical digest and classifi- 
tation of this immense literature by the 
author is a significant achievement. The 
general treatment given to the subject by 


RECENT BOOKS RECEIVED 


Brazil on the March. By M. L. Cooke. MeGraw 
Hill (Wittlesey House) 
Lonz- 


Perry 


The Chemical Industry. By J 
mans, Green. $1.75. 


Ass 


Coal Tar Fuels. Ed. by J. 8. Sach 
of Tar Distillers, London 35s 


Commercial Methods of Analysis. Ky FL 


Snell & F. M. Biffen. McGraw-Hill. %6 

General Chemistry. By J. A. Timm. McGraw 
Hill $3.75 

Historical Geology. By KR. C. Hussey. McGraw 
Hill $7.50 

Inorganic Chemistry. By F. Ephraim ed. by 
L. Thorne & E 


R. Roberts, Norde 


man $8.75 


Metallography and Heat Treatment of Steet. 


tnd ed. By E. J. Teichert. MeGraw-Hill. $5 
The Technique of the Terrain. By H. A 
Musham. Reinhold $3.85 


Uses and Anplications of Chemicals and Ke- 
lated Matertals. Vol. Il. By T. C. Gregory 
Reinhold $9 


Prot. Heuser has been more from the 
standpoint of the organic structure and 
reactivity than from the standpoint of 
the physics of high polymers. The treatise 
thus distinctly supplements rather than 
duplicates the compilation of Ott and col- 
laborators, which likewise is a recent addi- 
tion to the American literature on cellu 
lose. 


RECENT ADVANCES 


Cremistry, V. Collected 
and edited by Jerome Alexander. Pub- 
lished by Reinhold Publishing Corp., 
New York, N. Y. 1,256 pages. Price 
$20. 

Reviewed by R. L. Spaulding 


l'uts book is a welcome addition to the 
well-known series on colloid chemistry. 
Since the first two volumes appeared, 
nearly two decades have passed and much 
significant work has been done in de 
veloping the theory and method / Vol. 1) 
and in applying colloid chemistry to the 
problems of biology and medicine (Vol. 
2). This newest volume covers a large 
part of this work in a series of sixty well 
written and interesting reviews, each by 
an outstanding worker in the field. Under 
the section entitled “Theory and Method,” 
the subjects treated include surface films 
(W. D. Harkins), electron diffraction (L. 
H. Germer), x-ray analysis of complex 
molecular structure (M. L. Huggins), the 
electron miscroscope (A. F. Prebus), high- 
vacuum distillation (K. C. D. Hickman), 
effects of mechanical stress (P. W. Bridge 
man), ultrasonics (K. Sollner), the beta- 
tren (D. W. Kerst), electrophoresis (D. 
A. MacInnes and L. G. Longsworth), 
high-speed centrifugation (E. G. Pickels), 
chromatographic analysis (B. L. Clarke). 
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aud the colloid chemistry of photographic 
development (S. E. Sheppard). sec: 
tion entitled “Biology and Medicine” in 
cludes discussions of proteins (W. T. Ast- 
hurv), plant cell membranes (W. K. Farr), 
nutrition, the gene, gerontology, cancer 
Leo Loeb), psychiatry (S. DeWitt Lud- 
lum), and allergy (C. A. Dragstedt), to 
mention only a few. 

\ book such as this should provide a 
convenient means of keeping informed 
on many of the latest advances in colloid 
chemistry and as a useful source of in- 
formation for those engaged in research 
in medicine, biology or colloid chemistry. 
It is certainly one of the most important 
hooks on colloid chemistry that has ap 
peared for some time and is sure to prove a 
worth-while addition to many scientific 
libraries 


THE COMPONENTS OF VARNISH 


Varnisu Constituents. By H. W. Chat 
field. Published by Leonard Hill, Ltd.. 
17 Stratford Pl., W. 1, London. 496 
pages. Price 35 shillings. 

Reviewed bv Joseph ]. Mattiell: 


luis book presents, in a concise and 
comprehensive manner, the most im 
portant varnish constituents as used in the 
industry today., 

It begins with an extended discussion 
on drying oils, and among the synthetic 
drving oils it emphasizes the value of de 
hvdrated castor oil in varnishes. How 
ever, more information could have been 
presented on other svnthetic drving oils, 
such as the conjugated linseeds and maleic 
linseeds. which are also used. This is 
followed with verv useful information on 
the fatty acids and monoglycerides, which 
materials are very valuable in the pro 
cessing of synthetic resins. 

The resin portion of the book. starts 
with the natural resins, both modified and 
non-modified types. The discussion on 
the latter type of resin is particularly use 
ful at this time. Attention should also 
he called to the tall oil ester chapter ds 
these esters have taken a significant hold 
during the war period. Among the syn 
thetic resins presented are included the 
phenol-formaldehvde and the various 
modified types, alkyds, urea-formaldehyde. 
melamine, polystyrene, vinyl, polyvinyl. 
acetate, polyacrylic, polymethacrylic and 
chlorinated diphenyls. ‘The paint indus 
try will be especially happy when these 
resins are available again for normal uses. 

It was particularly interesting to note 
that mixed organic and inorganic resims 
are presented. These may play a signifi- 
cant part in the industry in the future. 

Following the resins, solvents and dilu- 
ents are presented, covering petroleum. 
coal tar esters, alcohol esters and ketones, 
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ore designed and built on the basis 
of the chemical and physical data 
that apply for your particular 
process. 


“Union” maintains a complete pro- 
cess engineering department for 
your service and laboratory facil- 
ities are available for process de- 
velopment. “Union” equipment is 
fabricated from materials best 
suited for your process in accord- 
ance with various codes and spec- 
ifications. Stress relieving magna- 
flux X-ray is available if desired. 


Advise us your process data and 
our engineers will gladly recom- 
mend a suitable design. 


“Union” Long Tube Natural 
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along with their functions in the coat. 
ings. 

A whole chapter is devoted to plastic 
izers. These materials will probably lay 
a larger role in protective coatings t Y than 
heretofore, but this will not happen until 
we have correlated the fundamental chemi 
cal function of the plasticizers with the 
other film forming constituents of the 
varnishes. 

Next are discussed the driers and other 
metallic soaps, anti-oxidants, asphalt and 
pitches, and waxes. In the future, the 
waxes may play a more important part in 
coatings than heretofore. 

Finally rubber and chlorinated rubber, 
as used in protective coatings, are dealt 
with. 

At the end of each chapter, tables of 
properties of the constituents discussed _ re 
included. These tables are very useful 

I agree with the author that the more 
knowledge a varnish technologist accumu 
lates about the properties of available raw 
materials and their function in manufa 
turing varnishes, the easier it will be for a 
formulator to predict results to be ob 
tained. 

This book is presented in a clear, very 
much to-the-point manner, and the sub 
jects dealt with are valuable at this time 
(We have been informed that ‘a photo 
offset of this book is available from Inter 
science Publishers, New York, priced -at 
$7.—Fd.) 


FOR ANALYSTS 


Tue STANDARDIZATION OF VOLUMETRIC 
Sotutions. Second edition. By R. B 


Bradstreet. Published by Chemical Pub 
lishing Co., Brooklyn, N. Y. 151 pages 
Price $3.75. 


Reviewed by F. C. Nachod 

Mer. Bravsrreet’s little booklet con 
tains a lot of useful information for thos 
charged with preparation and standardiza 
tion of volumetric solutions. It briefh 
touches the calibration of volumetric equip 
ment, then leads over to indicators and 
standard substances, and then discusse 
standardization proceedings. A table ot 
logarithms at the end of the booklet would 
normally have been helpful; however. th 
print is so small that it makes for difficult 
reading. 

Your reviewer still frowns upon the us 
of “molecular weight” for inorganic sub 
stances which even in crystalline form ar 
composed of ions and not of molecules 
The term “formula weight” is by f& 
preferable and the use of molecular weight 
seems to be stepping backwards, historicalh 
speaking, past the era of Arrhenius 


LABORATORY MANUAL 


Som anp Prantr Anatysis. Published b 
Interscience Publishers, Inc., New York 
N. Y. 368 pages. Price $4.50. 

Reviewed by F. S. Lodge 


Tuts book is a monograph from the 
Waite Agricultural Research Institute o 
the University of Adelaide, South Aw 
tralia, of which institution the author * 
chemist. It is written as a laboraton 
manual of methods for the .examination o 
soils and the determination of the 
organic constituents of plants with special 
consideration given to Australian and New 
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Zealand conditions. The work is divided 
into two parts: I, Methods for the Ex 
amination of Soils, under which are set 
forth specific, detailed methods for the 
collection and preparation of soil samples 
ind their mechanical and physical exami 
nations and analysis, as well as com- 
plete methods for the determination by 
chemical analysis of their various constit 
uents; Il. Methods for the Determina 
tion of the Inorganic Constituents of 
Plants wherein are given methods for the 
collection and preparation of plant 
samples and their ashing in preparation for 
chemical analysis, including detailed chem 
ical methods of analysis for each of the 
more common constituents as well as for 
the trace elements. 

Each chapter includes a reference bibli 
ography international in its coverage. The 
withor is very favorably known to soil 
technologists of this country, as is his 
institution. ‘This book will be especially 
valuable to any scientist or technician 
working with the soil or plant technology 
of Australia and New Zealand. It no 
doubt bears the same relation to that type 
of research in those countries as does the 
publication “Methods of Analysis,” of the 
Association of Official Agricultural Chem- 
ists, to similar work in this country. 


PRISM AND GRATING 


EXPERIMENTAL Spectroscopy. By Ralph 
A. Sawyer. Published by Prentice-Hall. 
New York, N. Y. 323 pages. Price $5 

Reviewed by Edwin K. Javcox 

Tuts book discusses prism and grating 
spectrographs and the techniques involved 
n their application in the fields ranging 
from the vacuum region of the extreme 
ultraviolet through the far infrared. ‘The 
material is presented in a concise but 
thorough manner starting with the funda 
mental theories involved and following 
through to the practical means of applica 
tion. The hook is well planned and is 
excellent for the student of spectroscopy 
as well as for the experienced spectroscopist 
who must service and maintain spectro 
graphic equipment and use it in the many 
helds in which it is applicable. 

Five chapters are devoted to the prin 
iples, theory and construction of prism 
and grating spectrographs. These chapters 
ae of inestimable value to the spectro 
grapher in evaluating his instruments both 
% to their capabilities and limitations, and 
to those who contemplate the purchase of 
spectrographic equipment as an aid in 
electing the instrument best adapted to 
their problems. In these chapters all types 
of instruments from small hand spectro 
scopes to the largest prism and gratin 
spectrographs are described. The 
clements including slits, lenses, prisms, 
gratings, mirrors and the many possible 
arangements of these parts are discussed. 
Methods are given for testing the various 
optical elements for defects, and for ad- 
justing complete optical trains for highest 
efficiency. The discussions given are suf- 
ficiently complete in most instances, par- 
ficularly in regard to the fundamentals 
involved. 

Several chapters are devoted to the dis- 
cussion of the theory and application of 
accessory spectrographic apparatus, includ- 
img light sources and instruments for 
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% Glass sand slurry, one of the sharpest and most abrasive 
commercial elements, is handled at 170 GPM by 3-inch Morris 
Siurry Pumps at the plants of Pennsylvania Glass Sand Corpora- 
tion, Lewistown, Pa. A 30 to 40 per cent silica sand slurry, 
1.35 specific gravity, is pumped from the bottom of a Dorr 
thickener into the plant for further processing. The static dis- 
charge head is 72 feet .. . but the actual dynamic head in 
this system is estimated at 152 feet. Here you have that 
combination of highly abrasive material and exceptionally high 
head that results in unusually severe service . . . just the sort 
of service, however, that Morris’ 75 years of pump manufactur- 
ing experience is able to meet. 


Consultation and information on your pumping rs and 
projects furnished on request, without obligation. 
MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
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measuring wavelengths and spectral in 
tensitics. Most of the usual means of 
exciting spectra are dealt with, but in a 
very general manner. Unlike the chapters 
regarding spectrographs, details of the con 
struction of excitation circuits are lacking 
The expansion of this material would have 
been Dene value to many workers in 
the field. particularly im regard to the 
choice of circuit constants for spark and 
a.c.-are excitation 

Methods of determining wavelength 
are treated in considerable detail. Com 
parators and measuring microscopes are 
described and their applications illus 
trated. The author lists most of the im 
portant charts and tables of ad 
of line and band spectra, and explains their 
use. Formulas are given for calculating 
wavelengths for prism and grating in 
struments. 

Subjective and objective methods of 


| determining relative and absolute inten 


sities are presented. The many types of 
instruments available are discussed and 
evaluated for the applications for which 
they are best suited. The ‘author deals 
with the errors inherent in practically all 
types of photometers and shows how to 
correct for them. A section is devoted to, 
“Notes on Photographic-Microphotomet 
ric Practice,” which is of great value to 
those engaged in making spectrochemical 
analyses. Factors important in the de 
termination and the use of characteristi 
curves are fully covered, from the methods 
of recording emulsion-calibration marks t 
the determination of relative intensity 
Characteristics of photographic materials 
receive considerable attention, particular) 
in regard to their use in photometric work 

Chapters on “Apparatus and Methods of 
Infrared Spectroscopy,” “The Spectro 
scopy of the Vacuum Ultraviolet,” and 
“Spectrochemical Analysis,” are excellent 
introductions to these subjects. Only the 
more fundamental aspects are dealt with 
and their primary value is to the student 

This book will make a valuable addition 
to the bookshelf of any spectrographic 
laboratory as a reference and as an aid to 
those who must test, adjust and maintain 
spectrographic equipment. It should make 
an excellent textbook for students of 
spectroscopy. The author has dwelt more 
on the fundamental theorie$ of spectro 
scopy than upon its application. By do 
ing so he has laid a firm foundation from 
which to embark into the various fields of 
applied spectroscopy, such as that of the 
vacuum ultraviolet, infrared and spectro 
chemical analysis. For those desiring more 
complete details on much of the subject 
matter, the author has included extensive 
references and bibliographies. 


ACID THEORY 


More Acips anv Bases. A Collection of 
Papers by David Davidson; W. F. Luder, 
W. F. Luder, W. S. McGuire, and 
Saverio Zuffanti. L. F. Audrieth and 
Therald Moeller; and Robert Ginell 
Published by the Journal of Chemical 
Education, Easton, Pa. 79 pages. Price 
$1. 


Reviewed by G. F. Kinne 


THe actp-pase concept has been the 
subject of speculation and controversy since 
the beginning of chemistry. Attempts te 
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define an acid date to Boyle, to Lavoisier’s 
classical mistake, to Davy, to Arrhenius, 
and more recently to Brgnsted and to 
Lewis. This little volume, a collection of 
six papers, indicates an increasing trend to 
accept the electronic theory of G. N. Lewis 
that there is no elementary acidifying prin- 
ciple, but that the difference between acid 
and base is one of electron structure. 

Like its predecessor “Acids and Bases” 
its papers are based on articles in the 
Journal of Chemical Education. Together, 
the two volumes are an authoritative survey 
of the relative advantages of the protonic, 
electronic, and solvent-ion theories of acid- 
hase behavior 


MOTOR CONTROL 


Controt or Exectric Morors. Second 
edition. By P. B. Harwood. Published 
by John Wiley & Sons, Inc., New York, 
N. Y. 479 pages. Price $5. 

Reviewed by A. E. Knowlton 


IncREASED content about control of 
synchronous motors and about adjustable- 
voltage controls of d.c. motors has been 
added to this second edition. Advances 
in the art during the intervening eight 
vears also are recorded. Another improve- 
ment is the discussion of the controls ad- 
joining the treatment of the characteristics 
of motors to which they are applicable. 
The chapter on electric excitation and re- 
lays has been brought up to date and thus 
the book is an authoritative and embracive 
source of information on motor control. 


ANNOTATED BIBLIOGRAPHY 


or So.ip ADSORBENTS. 
Compiled by Victor R. Deitz. Pub- 
lished by U. S. Cane Sugar Refiners 
Research Project, 1. M. Brown, chair- 
man, Revere Sugar Refinery, 333 Med- 
ford St., Charlestown, Mass. 877 pages. 
Price $12 

Reviewed by F. C. Nachod 


THe compization of Dr. Deitz con 
tains, no doubt, a great deal of useful 
information and will be of value not only 
to the sugar chemist but also in some de 
gree to the research worker who deals 
with adsorption problems. 

While emphasis is laid on active carbon, 
other adsorbents such as silica and alumina 
and the ion exchangers which have re 
cently come in use for the demineralizing 
of sugar juices are discussed. 

The main subject of this book, aside 
from a historical introduction (73 pages). 
consists of over 6,000 litegature abstracts. 
It is regrettable, however, that, while the 
literature of the field seems to be very 
adequately covered, no effort was made to 
include patents in this survey. The pat- 
ents, admittedly, are very numerous, but 
without their consideration the compila- 
tion seems to be incomplete. 

In the effort to give a comprehensive 
picture, the editor has over-shot his goal 
and included such topic$ as properties of 
graphite or properties of diamond. In 
doing so, the emphasis which initially was 
lid on “adsorption” has been thoroughly 
sidetracked into a carbon bibliography. 

A system of cross-references would 
greatly enhance the value of the book. 
Also a careful re-editing should precede a 
second edition, in order to avoid mis. 
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The complete line of Deming 
Industrial Pumps and Com- 
plete Water Systems provides 
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type and size of equipment 
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classification such as abstract 2217 on p 
313 which is wrongly included in section 
IL-5, entitled ionic exchange. A number 
of abstracts relating to ion exchange (3875, 
3889, 3916, 3929, 3949, 3992 to name a 
few) are only brought under purification 
of water and sewage and might easily 
escape a searcher without proper cross 
referencing. 

The points mentioned above, however, 
should not deduct from the value of the 
bibliography which is the result of a tre 
mendous amount of work and which wil] 
be very useful for the research workers in 
many fields. 


FERROUS METALLURGY 


INTRODUCTION TO Ferrous METALLURGY 
Second edition. 484 pages. Price $4 
Tue MANuracture AND FasricaTtion 
or Steer. Second edition. 487 pages 
Price $4. By Ernest ]. Teichert. Pub 
lished by McGraw-Hill Book Co., Nev 
York, N. Y. 

Teste two books are part of the Penn 
State College Mineral Industries Series 
“Ferrous Metallurgy, Vol. I” is a text 
book for beginners and in it the author 
devotes 180 pages to fundamental chemis 
try, physics and electricity, making special 
reference to their application to metal 
lurgical processes. ‘The remaining chap 
ters introduce the student to pyrometry, 
fuels, slags, blast furnace operation, iron 
founding, and the processing of wrought 
iron and crucible steel. 

“Ferrous Metallurgy, Vol. II” is a 
clearly written and unusually well illus 
trated volume designed to supplement the 
everyday experience of the man whose 
work is in the steel mill. Dr. Teichert 
surveys modern practice in the operation 
of the bessemer, open hearth and electri 
furnaces, and the processing of steel by 
rolling, forging and casting. ‘There are 
separate chapters on welding and the 
manufacture of sheet and strip, wire and 
tubular products. 


TREATISE ON WOOD 


Woop Cuemistry. Edited by Louis E 
Wise. Published by Reinhold Publish 
ing Corp., New York, N. Y. 900 pages 
Price $11.50. 

Reviewed by F. C. Nachod 
A. C. S. Monocrarn No. 97 represents 
a co-operative effort of 14 experts in the 
field and renders account of our present 
day knowledge of wood chemistry. The 
book is subdivided into six main parts: The 
growth, anatomy and physical properties of 
wood; components and chemistry of the 
cell wall; the extraneous substances; sur 
face properties of cellulosic materials; the 
chemical analysis of wood; and last, wood 
as an industrial raw material. The names 
of the contributing authors are: Harry P 
Brown, Carl C. Forsaith, Richard D. Free 
man, William M. Harlow, L. F. Hawley. 
W. Oury Hisey, Edwin C. Jahn, Ervin F 
Kurth, Herman Mark, A. C. Norman, 
Max Phillips, Alfred J. Stamm, Selman A 
Waksman. Special credit goes to Editor 
Wise who unified the various contribu 
tions so that in spite of the multiple au 
thorship, the bed is not an incoherent 
collection of papers but a uniform and 


* OCTOBER 1944 + CHEMICAL & METALLURGICAL ENGINEERING 


highly useful treatise. 
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Reconstruction Europe 
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HE time is fast approaching when allied and 
enemy populations alike will demand a blueprint 
for the economic reconstruction of Europe. The 


URGY 


— beace plans following this World War will be writ- 
pages. pen piecemeal, and by experts, at a series of con- 
Pub inuing conferences, such as Hot Springs, Bretton 


New §Woods, Dumbarton Oaks and Quebec, each tracing 
new pattern for negotiation and each dealing with 


single, specific problem. In the drawing of these 


Penn 


— plans, the United States, as owner of more than 
uthor (palf of the world’s industrial capacity, controller of 
vemis- Bhe only great credit reservoir, and possessor of the 
pecial Margest force of highly skilled technicians and man- 
em }ement engineers, has heavy responsibilities which 
re ts industrial, financial, agricultural and labor leaders 
jron evade. 
ought 
is a — Just what is the problem which the world’s busi- 
illus Hhess leaders must help solve in Europe? 
anal The best safeguard of peace is economic oppor- 
whose 
ichert unity —a good chance for all peoples to raise their 
ration [Btandard of living by their own ingenuity, foresight 
lectric ind industry. 
cl by § Frustrated and disappointed peoples, who view 
* the [phe future with misgiving rather than hope, breed 
e and Banatical demagogues who seek to divert nations 


om their ills and disappointments by promising 

ilitary glory and conquests. 

Consequently, an important step in building a 
is E. ecure and lasting peace is to open the doors of 


— pportunity to the peoples of Europe. 

pas The greatest obstacle to opportunity in Europe 
achod "8 been economic nationalism. 

sents Lhe economic tradition of the Continent always 
n the [P88 been highly nationalistic. The national feeling 


esent’ [enerated by the first World War, and the political 
Ly utonomy conferred upon many peoples by the peace 
es of qreaties, led to a great growth of economic restric- 
f the #e0ns. This trend was accentuated by the depression 
; sur [PO by the military plans of the Fascists and Nazis. 
s; the Hitler had to show his people they could be fed 
so ven if a blockade was imposed again. The inevita- 
mp, [Pe result of these influences was to carry self- 
Free #Puliciency to tragic extremes. 

wiey. ff Economic nationalism holds down the standard of 
= ving of Europe in two ways: 

an A. ## It prevents the rise in most European countries of low- 
editor cost mass production. 

triba: JF It operates against an efficient geographical division of 
le au labor, preventing nations from doing what each can do 
best. 

| a 
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Great machines require great markets. One great 
machine of which the United States has many and 
Europe few is the continuous strip steel mill. At the 
outbreak of the war we had twenty-eight such mills 
of various sizes, England but one, and Continental 
Europe one. A building containing one of these ma- 
chines is more than a quarter of a mile long and the 
minimum cost of the mill is almost $25,000,000. Only 
the prospect of a mass market justifies production on 
this vast, but highly economic basis. 

The wasteful geographical distribution of produc- 
tion is shown by the agricultural policies of Italy, 
France and Germany. 

In the 1930’s, when lard sold for less than 8¢ a Ib. 
in the United States, it cost 32¢ a Ib. in Germany. 
In Italy and Germany imports of wheat were banned 
and its production at home was heavily subsidized. 
By the middle of the 1930’s, wheat sold for $1.55 a 
bushel in France, $1.97 in Czechoslovakia, $2.29 in 
Germany, and $2.47 in Italy. At the same time the 
United States and the other efficient world pro- 
ducers and exporters (Canada, Australia and 
Argentina) were restricting production and were 
unable to average more than about 75¢ a bushel for 
their wheat. 

Economic unity in Europe must ultimately mean 
a freedom to trade not greatly different from what 
we have within the United States. Given economic 
unity and the large markets which go with it, effi- 
cient mass production will develop. With Europe 
receiving cheap supplies of such staple foods as 
wheat, pork, lard and dried fruits from overseas, 
European farmers can prosper by specializing in 
producing fresh foods—butter, cheese, eggs, fruits, 
vegetables. 

Then European agriculture will be more prosper- 
ous producing its specialties, and our agriculture 
(and that of the other great efficient surplus-pro- 
ducing countries as well) will have greatly ex- 
panded markets-for our staples. 

With a cheaper food supply for Europe—yet one 
yielding a better price for our agriculture —Euro- 
pean labor will live better. Labor now used uneco- 
nomically for agricultural production will be re- 
leased for industry. With big machines and semi- 
automatic processes European labor can produce 
more steel, automobiles, furnaces, plumbing and 
electrical appliances to advance its standard of liv- 
ing in coming decades, as the United States has 
done in past decades. 

A rising standard of living in Europe will bring 
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Europeans to view peace with optimism and hope. 
And world trade grows as confidence and prosperity 
widen. 

* * 


How would a Europe which possesses economic 
unity appear to us on this side of the Atlantic? 

It would be a prosperous Europe that would have 
strength in its advancing industries, but as the single 
great agricultural deficit area of the world, it would 
be dependent upon overseas supplies for vital agri- 
cultural staples. This dependence upon overseas 
agricultural supplies would be greatest for indus- 
trial Germany. Some people believe that a strong 
Europe would be a threat to world peace. More 
important, however, is the fact that a strong and 
prosperous Europe would not be a frustrated Europe. 
It would have found a way to achieve a rising stand- 
ard of living. Furthermore, a prosperous Europe 
would, economically, be a dependent Europe be- 
cause, although the European industrial worker 
would use more and cheaper food, he would have 
it only as long as he maintained the peace. 

A prosperous Europe would be of special advan- 
tage to American agriculture (if we do not keep on 
pricing ourselves out of the market) and of great 
advantage to American industry. 

The British policy of buying agricultural staples 
from abroad, for example, made her, a nation of 
only 45,000,000, the purchaser, in 1937, of $250,- 
000,000 of all kinds of agricultural products from 
the United States. In the same year the rest of 
Europe (exclusive of Russia), with a population of 
325,000,000 purchased only $300,000,000 of our agri- 
cultural products. But with more sensible organi- 
zation of its agriculture, Europe could be expected 
to buy more than one billion dollars of agricultural 
products from us. 

By far the greatest market for an expanded Euro- 
pean industry will be Europe itself. 

For American industry, there will be growing 
markets in Europe as industry expands. Experience 
shows that the trade between different highly indus- 
trialized areas is large. This country’s biggest export 
markets have been with its keenest competitors — 
Britain, Canada, Japan, France and Germany. 

Before the war, Europe, with two and one-half 
times the population of the United States, had only 
one-sixth as many automobiles. 

If Europe (exclusive of Britain and Russia) were 
to motorize proportionately, it would need 75,000,000 
automobiles, With normal depreciation this would 
ultimately mean 10,000,000 cars to be produced an- 
nually to replace worn out cars. 

If one still wonders about the immense number of 
things Europe might produce for herself, let him 
calculate the highway expenditures, the filling and 
repair station businesses that must be equipped and 
maintained; and the doubling of the steel production 
that would be required to make the automobiles 
themselves and to reinforce with steel even a mod- 
erate amount of additional concrete highways. 

Another example is the electrification of Europe. 
With two and one-half times our population Europe’s 


consumption of electrical energy would be 175 
lion electrical H.P., if the European worker were ; 
have the advantage of as many H.P. as the Amer 
can. Yet, just prior to the war, Europe’s installs 
operating capacity was only about 40 per cent , 
this figure. 


What has been sketched for Europe is actual 
much more nearly a page from the economic histo 
of the United States than it is mere prophecy abo 
a desirable future for a Europe at peace. But ho 
can it be achieved? And what is our part to be; 
helping to bring it about? 

Economic unity can be provided for the sovereig 
states of Western Europe by the peace treaty , 
treaties adopted at the end of the war. The p 
visions for securing economic unity in Eurg 
should specifically cover: 


1. Substantial freedom for persons and enterprises to 
business anywhere in Europe. 


2. Reasonably free movement throughout Europe of pers: 
for employment, recreation and education. 

3. Greatly increased freedom of trade: 

a. Within Europe — through the application of a Europ 
wide agreement reducing the tariffs among all Ew 
pean countries to a maximum of 10 or 15 per cent 

b. With the rest of the world—through reduction 
European tariffs on goods bought from overseas. 
would call for general'y lower levels on manufactw 
goods, and for the removal (after a reasonable per 
of progressive reduction) of tariffs on all agricultw 
foodstuffs and most industrial raw materials. 

4. A special currency provision requiring as nearly as p 
ticable complete currency stabilization for all countries 
Western Europe among each other. 

5. Creation of an agency (with adequate revenues) throu 
which all Europe-wide business and other affairs affec 
by these agreements would be administered for a 
mum period of twenty-five years. 

This would permit the economic unity of Eurg 
to be substantially achieved. During this peri 
assistance in administering the provisions would! 
given by officials of the United Nations. 

Near the end of such a period arrangements cou 
be made for a vote in the European countries‘ 
whether or not to continue the “unification pr 
sions.” If the vote were in the negative, the Unit 
Nations would have proper warning that additia 
safeguards would be necessary to prevent war. 

The suggestions made in this statement aim 
securing economic unification of Europe and there 
promoting the possibilities of permanent peace 
Europe. 

The realization of these possibilities through 
the postwar years requires a freely expressed pub 
opinion in Europe to guide all who share 4 
responsibility for bringing peace to Europe and 
the world. 
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GOVERNMENT PUBLICATIONS 


The following recently issued documents are available at 


rices indicated from 


Superintendent of Documents, Government Printing Office, Washington 25, 
D. C. In ordering any publications noted in this list always give the 
complete title and the issuing office. Remittances should be made by postal 


money order, coupons, or check. Do not send 
are in ry covers unless otherwise specified. ited, 
et is free and should be ordered from the Bureau responsible for its issue. 


pamph 


The Synthetic Rubber Program, Plant In- 
vestment and Production Costs. B radley 
Dewey, Rubber Director. Special Ranaut of 
oe of Rubber Director. War Production 
Board. 


Rayon Versus Cotton Cord for Tires, Part 
21 of Investigation of the National Defense 
Program. Hearings before a Special Com- 
mittee Investigating the National fense Pro- 

am, Senate, 78th Congress, Ist and 
% Sessions. Pursuant to S. Res. 6. Price $1. 


Minimum-Wage Budgets for Women. Bureau 
of Human Nutrition and Home jomics. 
Miscellaneous Publication 549M. Price 10 
cents. 


Principles of Nutrition and Nutritive Value 
of Food. By Henry C. Sherman. Department 
of Agriculture Miscell Publicat No. 
546. Price 10 cents. 


List of Antioxidants Proposed for the Pre- 
servation of Edible Fats (with a Selected 
Bibliography of Papers and Patents). Bureau 
of Agricultural and Industrial Chemistry. 
AIC-54. Mimeographed. 


Preparation and Use of Dusts, Spra 
i Containing Rotenone for 
Cattle Grubs. Bureau of 


Plant Quarantine. E-623 


Tests of Synthetic Organic Com- 
pounds as Insecticides. .Part I. "$y M. C. 
Swingle, A. M. Phillips, and J. B. Gahan. 
Bureau of ae tf and Plant Quarantine. 


E-621. Mimeograp 
Dehydrated Vegetables. Tariff Commission 


stage stamps. All publications 
hen no price is indicated, the 


Report No. 5 of War Changes in Industry 
Series. A _ statistical summary of production 
and use during war. 


Mineral Wool: Blankets, Blocks, Insulating 
Cement, and Pipe Insulation for Heated Indus- 
trial Equipment. Bureau of Standards Com- 
mercial Standard CS117-44. Price 10 cents. 


Antiscatter Treatments of Glass. By Frank 
W. Reinhart, Ruth A. Kronstadt, and Gordon 
M. Kline. ureau of Standards Mi 
Publication M 175. 


Animal and Vegetable Fats and Oils. Pre- 
under the supervision of Zellmer R. 
ettet. Bureau of the Census. Price 10 
cents. Production, Consumption, and Stocks, 
uarterly for Calendar Years 1939 to 1943, In- 
clusive; and Imports and Exports for Calendar 
Years 1939 —- 1940, and the First Three 
1941, 


Price 10 cents. 


Quarters of 
B aphs. War Department Technical 

oneal 11-428 Price 10 cents. 
Distilli A atus. War Department 
anual TM 8-612. Price 10 cents. 


Technical 
Power Units. War Department Technical 
Price 25 cents. 


Manual TM 11-915. 


Sanitation. Navy Department, Bureau of 
Ships. ; Bureau of Ships Manual, Chapter 36. 
cents. 


Instructions for the Operation, Care, and 
Repair of Compressed Air Plants. Navy De 

rtment, Bureau of Ships. Bureau of Ships 

anual, Chapter 49. rice 10 cents. 


Canol Project Areas. Department of State, 
Executive Agreement Series 388. Price 5 


Call Ryerson for any kind, shape 
or size of steel you need. Steel for man- 
ufacturing, maintenance or construction 
.»-all products are available for immediate 
shipment from any one of the ten con- 
venient Ryerson Steel-Service Plants. Ask 
for a stock list... your guide to steel. 


Principal Products 
Include: 


Bors * Shapes * Structurals 
Plates * Sheets * Floor Piotes 
Tool Steels 


Stainless Steel * Screw Stock 


Alloy Steels «+ 


Wire * Mechanical Tubing. 
Reinforcing Steels Shofting 
Bobbitt + Nuts + Bolts 
Rivets + Welding Rod + Etc. 


JOSEPH T. RYERSON & SON, INC. 
STEEL-SERVICE PLANTS AT: CHICAGO, MILWAUKEE, ST. LOUIS, DETROIT, 
CLEVELAND, CINCINNATI, BUFFALO, BOSTON, PHILADELPHIA, JERSEY CITY 


The Original Designer 


and Manufacturer who 
introduced Bump Pumps 
to the industry — 


agitation, 
churning 
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Your Gas Sampling 


% Unsuitable, unprotected iron tubes may 
nullify your gas sampling, introduce seri- 
ous errors. Vitreosil (Vitreous Silica) tubes 
avoid all danger of contamination. They 
They are indifferent to ther- 
mal shock; chemically inert, non-porous. 
When properly protected, Vitreosil tubes 
give long life. May be water-cooled. 


cannot rust. 


% The use of Vitreosil for Gas Sampling 
is fully covered in Vitreosil Bulletin No. 3. 
We will be glad to send you a copy; also 
questions you may 

rite for Bulletin 3. 


to answer any 
care to ask us. 


/12 East 46th Street 


The THERMAL SYNDICATE, Lid. 


New York 17, N. Y. 


ADVANTAGES 


Roots-Connersville Positive Displace- 
ment Blowers, for aeration and agita- 
tion of liquids, have the lowest power 
consumption per cubic foot of air de- 
livered. Also noted for non-contamina- 
tion of air delivered, exceptionally long 
life, and ability te carry emergency 
loads in excess of rated capacities. 


Twin impellers alternately suck in, 
momentarily entrap, and then expel 
definitely measured amounts of air, re- 
sulting in the delivery of four equal 
predetermined volumes each revolu- 
tion of the drive shaft. impellers need 
no seal or lubrication. Capacity varies 
with speed. Pressure automatically 
builds up to overcome resistance on 
discharge side. Write for Bulletin 
22-23-B8-11. 


ROOTS-CONNERSVILLE BLOWER CORP. 


410 Avenue, Connersville, ind. 


phote shows "'R-C"’ Blower used In 
water treatment process. 300 
c.f.m., 640 r.p.m., 5 ibs, pressure. 


* OCTOBER 1944 + CHEMICAL & METALLURGICAL ENGINEERIN 


cents. Agreement between the U. S. 


Canada. 


Establishment of the Inter-American 

ative Food Production Service in P 
Department of State, Executive Agreem 
Series 385. Price 5 cents. Agreement } 
tween the U. S. and Peru. 


Canol Project Exploratory Wells. Depx 
ment of State, Executive Agreement 5 
388. Price 5 cents. Agreement between ¢ 
U. S. and Canada. 

Wheat. Department of State, Executi 
Agreement Series 384. Price 10 cents. Men 
randum of Agreement between the U. § 
Argentina, Australia, Canada and the Unit 
Kingdom. 


Production of Industrial Explosives in ¢ 


U. the Calendar Year 1943. Bure 
of Mines Technical Paper 665. ice 
cents. 


Rare and Uncommon Chemical Elements 
Bureau of Mines Technical Paper 
Price 10 cents. 


of Coals. Bureau 
Mines Technical Paper 652. Price 40 cents 


Accident-Record Manual for Ind 
Plants. Prepared by Division of Indust: 
Hazards, Max D. Kossoris, Chief. Bureau 
Labor Statistics Bulletin No. 772. Price 
cents. 


Union A ents in the 
Industry 1943. P red by 
Relations Division, Florence 
Bureau of Labor Statistics 
Price 10 cents. 


Leather-T ann 
the Indust 
Peterson, Ch 
Bulletin No. ? 


Congressional Directory, 78th Congress, 
June 1944. Price $1.25 (cloth bow 


Renegotiation Regulations for Fiscal Y 
Ending After June 30, 1943. War Contras 
ice Adjustment Board. The above public 
tion and 12 monthly a is sold 
a subscription basis. ce $2. Issued 
loose-leaf form. 


Federal Specifications. New or revised sp 
fications which make up Federal Stand 
Stock Catalog have been issued on the foll 
ing items: Potassium Bromide, (for) Phot 
raphy: O-P-551. Potassium Iodide, (i 
Photography: O-P-558. Lamps, Electric, | 
candescent, Miniature, Tungsten- Filament 
W-L-11b (1945 Supplement). It, Table 
Tablets: SS-S-31b. Solder, Silver: QQ-SS6i 
Price § cents each 


RECENT BOOKS 
& 
PAMPHLETS 


Seamless Steel Tube Data. Published 
Seamless Steel Tube Institute, Pittsburgh § 
Pa. 320 pages. Price $2.50. Referenc« 
in four sectidns: general data, mechanic! t 
ing, pressure tubing and references tables. ‘ 
history, manufacture, tests, special shapes, st 
compositions, mill practices, pr sizes, spe 
fications, tolerances, etc. Tabular presentati 
of data is used extensively. 


The of 1:3 Butadiene. Resea 
Bulletin No. 7.381-C, second edition, publish 
by Pittsburgh-Des Moines Steel Co., . 
burgh, Pa. 36 pages. Physical and chemi 

ties, container materials, protective co 
ings and proper storage conditions. 


Geologia do Brasil. Second edition. By A 
I. de Oliveira and O. H. Leonardos, Publish! 
by Servico de Informacao Agricola 
da Agricultura, Rio de Janeiro, 
pages. <A very complete geology of the com 
try. (Written in Portugese.) 


Export Market Opportunities for U. S. 4 
Manufacturers. Published by Alcoa Steamsii 
Co., New York 4, N. Y. 20 pages. Data ® 
the markets in the close-at-hand Caribbean, 
Venezuela, and in the Guianas. 


Manganiferous Iron-Ore Deposits Near # 
ver City, New Mexico. By L. P. Entwhist® 
Bulletin No. 19, New Mexico School of Mist 
Socorro, N. M. 72 pages. Price 50 cents. 


y of References to the Literate 
on the Elements and their Relation 
Plant and Animal Nutrition. Compiled by » 


D. Willis. Published by Chilean Nitrate 
cational Bureau, 120 Broadway, New Yo 
N. Y. 96 pages. 


Fifth supplement to the thit 
edition; contains 722 abstracts which incl 
117 crops and 40 ts. 


& 
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MANUFACTURERS’ 


LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Adhesive Data. Minnesota Mining & Mig. 
900 Fauquier Ave., St. Paul 6, Minn.— 
-page booklet giving uses and special data 
tables for color, bonding range, viscosity, 
special features and net weight of 3-M ad- 
hesives. 


Alloy. Cerium Metals Corp., 522 Fifth Ave- 
nue, New York 18, N. Y.—6-page folder de- 
scribing composition, range, applications of 
cerium master alloys for industrial uses, 


Annual Report. American Car & Foundry 
Co., 117 Main St., Flemington, N. J.—52-page 
45th annual report of this concern, together 
with a consolidated balance sheet of the com- 
pany and wholly-owned subsidiaries for the 
seal year ended April 30, 1944. Also a pic- 
torial record of the work going on in various 
plants and some illustrations of the uses to 
which the products are put. 


Barometric Condensers. Acme Coppersmith- 
ing & Machine Co., Oreland, Pa.—4-page folder 
describing operation, installation and sizes of 
multi-jet barometric condensers, and including 
detailed sketches. Bulletin MJ-44; also 1-page 
leaflet discussing counter-current barometric 
condensers and steam jet ejectors. 


Boiler Ratio Meter. Cochrane Corp., 17th 
St. at Allegheny Ave., Philadelphia 32, Pa.— 
Booklet describing methods of checking com- 
bustion efficiency in boiler plants, setting forth 
the requirements for an ideal boiler meter and 
describing the Cochrane Boiler Ratio Meter, 
said to meet the stipulations. 


Casters. Faultless Caster Corp., Evansville, 
Ind.—4-page bulletin illustrating casters for in- 
dustrial use and giving specification tables for 
many types. Bulleten 155B. 

Conveyor Systems. Morse Boulger De- 
structor Co.. New York 17, N. Y.—4-page 


bulletin describing an air-activated conveyor 
system giving information on types of materials 
w can be handled, costs and special fea- 
tures Includes list of installations and ar- 
rangement sketch. Bulletin No. 310. 


Dam . Thermix Engineering Co., Green- 
wich, Conn.—lIIlustrated catalog containing data 
on damper problems and featuring the Heacon 
“Controlled Flow” Damper. Gives case his- 
tories and diagrams showing increased efficiency 
me by a variety of applications. Discusses 
inding, warped shafts, dynamic balance, power 
requirements ‘and simplified maintenance of 
damper installations. 


Direct Current Motors. Century Electric 
Co., 1806 Pine St., St. Louis, Mo.—4-page 
dimension sheet, supplying detailed information 
on sleeve and ball-bearing open-rated motors, 
and on ball-bearing, splash-proof motors in 
horsepower sizes. Nos. 10-315, 10-317. 


Dryers. Proctor & Schwartz, Inc., Seventh 
St. and Tabor Rd., Philadelphia 20, Pa.—4- 
page folder describing tray and truck dryers, 
sketching applications and including features 
— a table of specifications. Bulletin No. 


Electrolytic Condsetrte, Leeds & Northrup 
Co., 4934 Stenton Ave., Philadelphia 44, Pa.— 
44-page catalog describing instruments for 

conductivity measurements in plant, 
laboratory and classroom. Also discusses com- 


binations of equipment and includes illustrated 
catalog listing, and check-list of other literature 
~ a ing standard equipment. Catalog 
95. 


Elevators. West Bend Equipment Corp., 
West Bend, Wis.—18-page pamphlet dealing 
with portable hand-operated and electric eleva- 
tors, giving specifications, features, and instal- 
— information. Illustrated. Bulletin No. 


3 


2. Multiple Gear 
Chain Hoist — 
500 Ib. to 50,000 
Ib. capacity high- 
est speed and 
most efficient 


l. Screw Gear 
Chain Hoist — 
1000 Ib. to 4000 
1b. capacity. 
Lighter in 
weight; lower in 
cost; slower op- 
erating speed and (least chain pull) 
half the efficiency of any type chain 
of (2). hoist. 


to FIT you" 


3. Differential 
Chain Hoist—500 
Ib. to 2000 Ib. 
capacity. Port- 
able. For inter- 
mittent use on 
light loads where 
speed and effi- 
ciency are not 


4. Electric Hoist — 500 Ips. 
to 20,000 Ibs. capacity. High- 
est speed hoisting and lower- 
ing—for heavy duty produc- 
tion service. 


Reading Chains and Elec- 
tric Hoists have many 
exclusive design features 
that give long life and 
low maintenance. We 
shall be glad to help 
solve your materials han- 
dling problem or supply 
additional data and rat- 
ing information on 
request. 


READING CHAIN & BLOCK CORPORATION 2105 ADAMS ST., READING, PA. 


CHAIN HOISTS ¢ ELECTRIC HOISTS © OVERHEAD TRAVELING CRANES 


READING HOISTS 
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Hay safe 


with AMPCO 
non-sparking 
Safety Tools 


Flying sparks amid explosive or flam- 
mable liquids, gases, fumes, or dust spell 
danger! Ampco Non-Sparking Safety 
Tools help you guard against disaster— 
killing or injuring workmen and ruining 
costly equipment — in these hazardous 
situations. You can choose the right tool 
for the job from one complete line of 
over 400 standard types. Widely used 
in oil refineries, chemical plants, ord- 
nance plants — in mines and on ships. 
Approved by insurance authorities ; often 
required to earn lowest insurance rates. 
Standardize on Ampco Safety Tools. Send 
for free catalog. 8-10 


Ampco Metal, Inc. 
Department CM-10 Milwaukee 4, Wis. 


NON-SPARKING SAFETY TOOLS 
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PERFECTION IN 
Welded Products 


FROM OPEN HEARTH, STAINLESS, ALLOY AND CLAD STEELS 
RESEARCH TO COMPLETED PRODUCTION 


Whether confidential blueprints are submitted or the plans for 
your special equipment are developed by National engineers— 
unexcelled National manufacturing facilities and craftsmanship 
will produce precision-built, dependable finished products. 
National fabricates Open Hearth Steel and Alloys from light 
gauges up to with 60 ton capacity. 
National engineers and facilities are available NOW—let us 
cooperate in solving your difficult fabricating problems. 


ANNEALING BOX COMPANY 


AP! ASME U-68 U-69 Codes - Stress Relieving - X-ray 
Pledged to Quality Since 1895 


WASHINGTON, PENNA. 
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Fire Protection. Press Bureau, Randolph 
Laboratories, Inc.. 8 East Kinzie St., Chicago 
11, IN.—16-page booklet describing techniques 
of fire-fighting with COs, its characteristics, 
and arrangement and distribution of fire ex 
tinguishers and plant fire-fighting systems 
Bulletin No. R-5827. 


Furnaces. Hevi Duty Electric Co., Mil 
waukee, Wis.—-2-page leaflet describing a con- 
vection tempering furnace for temperatures up 
to 1,300 deg. . giving uses, construction, 
power, specifications. Bulletin No. HD 744. 


Furnaces. Hevi Duty Electric Co., Mil 
waukee, Wis.—4-page booklet giving uses, de- 
sign data, construction features and information 
on specific requirements and heating elements 
furnaces. Illustrated. Bulletin No 

-644. 


Furnaces. Surface Combustion, 2375 Dorr 
St.. Toledo 1, Ohio—4-page leaflet describing 
surface combustion furnaces in the steel wire 
industry, givi uses, installation data 
sizes. Form No. SC-117. 


Gas Chemistry. Surface Combustion, 2375 
Dorr St., Toledo 1, Ohio—4-page pamphiet 
dealing with applied gas chemistry of prepared 
atmospheres in surface combustion furnaces, 
giving composition data, different applications 
and a table of composition, reaction and appli- 
cations of various prepared atmospheres. Form 
No. SC-118. 


Industrial Rubber Footwear. The B. F. 
Goodrich Co., Akron, Ohio—4-page folder pre- 
senting this company’s line of industrial foot- 
wear made with GR-S synthetic rubber. Pic 
tures different products and gives information 
on ration certification involved. Catalog Sec- 
tion 12040. 


Materials Handling. Albert H. Cayne, 264 
Cana! St., New York 13, N. Y.—6-page book- 
let describing materials handling equipment of 
various concerns. Includes illustrations. 


Meter. Builders-Providence, Inc., Provi- 
dence 1, R. I.—4-page pamphlet describing de- 
sign, applications, installation, features, and 
size of a Propeloflo meter. Includes sketch, 
cutaway drawing and materials of construction 
information. Bulletin No. 350. 


Mobile Power Plants. American Car & 
Foundry Co., 117 Main St., Flemington, N. |. 
—1l2-page folder describing the development, 
types and specifications of 3,000-kw. mobile 
steam wer plants. Includes illustrations and 
color sketch. 


Moisture Meter. C. J. Tagliabue Mfg. Co., 
Park and Nostrand Aves., Brooklyn 5, N. Y.— 
4-page bulletin describing a dielectric moisture 
meter, supplemented with a diagram and 
ata, and specifications. Bulletin 
No. 1 


_ Paper Bag Closures. Union Special Machine 
Co., 400 North Franklin St., 
8-page bulletin describing a tape closure pro- 
duced on small paper bags. Gives installation 
information, users’ reports and data on forma- 
tion, production and uses. Bulletin No. 100 


Plastics Stock Molds. Plastics Stock Molds, 
121 East 4Iist St.. New York 17, N. Y¥.—182- 
page, plastic-bound booklet presenting data on 
l, stock molds, 200 standardiz extruded 
cross-sections and standard laminated sheets, 
rods and tubes. Includes 22 classifications and 
6 indexes. Price $5. 


+% Lines. Delta-Star Electric Co., 2400 
Bloc Fulton St., Chicago 12, I11.—Booklet 
entitled “Big and Little Inch,” devoted to 
electrical features of the 24- and 20-in. pipe 
lines. Includes views and line diagram. 


pes. Dresser Mig. Co., Bradford, Pa — 
4-page folder giving installation data, advantages, 
speed, and characteristics of the Bellmaster 
mechanical joint Includes cutaway sketch 
and tables of deflection, and sizes and specifi- 
cations. Bulletin No. 441A. 


Pressure Maintenance. Clark Bros., Inc., 
Olean, N. Y.—16-page bulletin an 
article called “A Method for Evaluating Pres 
sure Maintenance.”” Includes illustrations a: 
graphs. Technical Publication No. 1665. 


Pressure Vessels and Fabricated Steel. Union 
Iron Works, Erie, Pa.—8-page leaflet present- 
ing this concern’s line of high pressure stee 
boilers and pressure vessels, with their advan 
tages and construction methods. Booklet 117 


Pumps. Worthington Pump & Machinery 
Co. farrison, N. J.—S8-page booklet 
W.341-B8A, describing capacities, heads, speeds 
and dimensions of Types DHL and DHBL two- 
stage mono-bloc centrifugal pumps; 8-page 
bulletin, No. W-341-B2B, presenting illustrated 
data on design and dimensions of Types HR 


an 
— 
& ¢ RE i 
N RA Z| ps 
4 
lst 
1x 
Co 
a eri 
cz 
i \ pre 
tat 
* am 
cal 
33 
bu 
4 op 
pre 
an 
Ea 
bre 
the 
dat 
bly 
cor 
35! 
Co 
de. 
wh 
act 
ter 
Ak 
tit! 
co! 
de: 
ca’ 
cla 
op 
Cc 
to 
an 
. 
da 
an 
| 

Gi 
de 
m 
an 
qu 
| | 1 
Cc 

210 


and HB one and two-stage volute centrifugal 
umps for refinery service; 12-page bulletin, 
No, W-324-B2, dealing with regenerative tur- 
bine pumps, including rating tables; 6-page 
illustrated folder, No. W-414-B40, with speci- 
fications and dimensions of Type VTE power 
pump. 


Pulleys. The American Pulley Co., 4200 
Wissahickon Ave., Philadelphia 29, Pa.—8-page 
catalog describing high-torque motor pulleys, 
giving advantages, construction, list prices, for 
standard and made-to-order pulleys and design 
data. Bulletin No. HT-44. 


Pumps. Blackmer Pump Co., Grand Rapids 
9, oe folder describing a line of 
pumps for the petroleum industry, featuring 
design and operating information, capacit 
figures for bulk-station, rotary-hand, and truc 
pumps, together with specifications and dimen- 
sional tables. Includes some typical installa- 
tions. Bulletin No. 102. 


Rectifiers. Fansteel Metallurgical Corp.,, 
Rectifier Division, North Chicago, Ill.—12-page 
pamphlet containing technical data, specifica- 
tions, illustrations, wiring diagrams, catalog 
listings and ordering references on more n 
Ee selenium rectifiers. Bulletin No. 

-105. 


Plasticizers and Resins. Hercules Powder 
Co., Wilmington 99, Del.—8-page booklet des- 
cribing the properties of Clorafin 42, a plasti- 
cizer and Clorafin 70, a resin used in the 

duction of fireproof, waterproof and weather- 
proof coatings for fabrics. Includes graphs and 
tables tabulating specific properties, reactions 
ond and gives us¢és. Bulletin No. 


Pneumatic Materials Handling. The Allen- 
Sherman-Hoff Co., 225 South 15th St., Phila- 
delphia 2, Pa.—4-pa folder discussi facts 
about pneumatic handling of materials, describ- 
ing the various steps in the process, listing 
necessary apparatus, and operating conditions. 
Bulletin No. 744 


Presses. Watson-Stillman Co., Roselle, N. 
1.—4-page bulletin describing a general utility 
vertical-horizontal press, giving convertibility 
features, operation information and capacities. 
Bulletin No. 330-A. 


Presses. Watson-Stillman Co., Roselle, N. 
J. —4-page leafict covering extrusion, cold-mold- 
ing and preform presses, telling uses, and in- 
cluding technical data tables dealing with 
capacities, sizes and speeds. Bulletin No. 650-A. 


Pressure Filters. Oliver United Filters Inc., 
33 West 42nd St., New York 18, N. lo 
bulletin describing the construction details, 
operation, pressures and sizes of a standard 
pressure filter. Includes table of general data 
and illustrations. Bulletin No. 111-R. 


Pressure Piping. Johns-Manville Corp., 22 
East 40th York, N. page 
brochure dealing with Transite pressure pipe for 
the pulp and paper industry, giving technical 
data in regard to operation, installation, assem- 
bly, dimensions of many types of So and 
Profusely illustrated. Series 


Pre-Testing Equipment. Kold-Hold Mfg. 
Co., 400 Grand Ave., Lansing, Mich.—Bul 
describing a line of “altitude” test chambers in 
which a manufacturer can see the potential re- 
action of his products at any given altitude, 
temperature and percentage humidity. 


Process Equipment. B. F. Goodrich Co., 
Akron, Ohio—12-page illustrated catalog, en- 
titled “The Process of Extruding,” givi: 
comprehensive data for industrial engineers an 
designers about extrusion and the products that 
can be made from natural, synthetic and re- 
claimed rubber and from plastics. Details the 
operation and includes -a list of users of 
extruded parts. 


Ref: ation and Air Conditioning. York 
Corp., York, Pa.—Looseleaf booklet designed 
to give “finger tip” information on: accessories 
and supplies, ice cans and air ~~ oil, 
cold storage doors, renewal parts, tab 

data. Latter include sizes, weights, perform- 
ance data, net prices, drawings. 


Resins and Plastics. Chemical Division, B. F. 
rich Co., Akron, Ohio—4-page bulletin 
describing vinyl chloride polymers and copoly- 
mers, in resin as well as plastic form. In- 
cludes data on fillers and pigments, plasticizer 
and stabilizer tables, and lists typical formula- 
tions. Technical Bulletin No. PM?*. 


Welding. Tube Turns, Inc, Louisville, Ky. 
~—~Pocket-size dimensional data chart giving 
quick layout information on welding fittings 
and flanges. 9x24 in. charts may be spread out 
on table or folded to fit pocket. 


Buell (wan Tongeren) 
‘uid Catalyst Collector 
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TALYST RECOVERY 


Saving the Catalyst in 


High Octane Gasoline Production 


e THE ABOVE ILLUSTRATION shows the plant of a large oil company, 
which is typical of the catalytic cracking plants used in the making of 
100-octane gas. In this plant the fluid cracking process is employed. 

An important part of the process is the Buell (van Tongeren) Cata- 
lyst Collector. Both the plant and the collector are representative of 
the type which have been installed by a number of oil companies, mak- 
ing possible the production of tremendous 1 a, of gasoline re- 

uired by the war program. Catalytic cracking is but one of the 
buleuen which point up the ingenuity and scientific progress of 
the American oil ian and by which high production of 100- 
octane gas has been possible. 

Further, here is the strongest of indications of Buell’s high efficiency 
and wide application, In aeslesine and building over two-thirds of 
the nation’s fluid cat-cracking capacity .. . The M. W. Kellogg Com- 
pany has installed Buell catalyst recovery systems throughout. 

Again, Buell has demonstrated its ability to solve difficult dust 
recovery problems. 


Write for a copy of the illustrated book —“The van Tongeren System of 
Industrial Dust Recovery,’ containing facts about this patented system, 
interesting alike to engineer and executive. 


BUELL ENGINEERING COMPANY, INC. 
18 Cedar Street, New York 5, N.Y. 
Sales Representatives in Principal Cities 


Fimid Catalyst Cracking Plant of the Cities Service Refining Corporation, Lake Charles, La. 
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TURBO-MIXERS, 


AGITATORS AND AERATORS 
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LOUISVILLE DRYERS, 


COOLERS, KILNS, DEWATERERS 
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CONKEY EVAPORATORS, 


VACUUM AND PRESSURE FILTERS 
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AMERICAN DRUM DRYERS 


AND FLAKERS 


GENERAL AMERICAN 


TANKS AND PRESSURE VESSELS 


Everybody in the process industries of course knows the mies and efficiencies of combined operation. The net result will be 
famous products named above Today they are being is that you can now purchase individual machines or com- Pul; 
designed, built and sold by the self-same organizations as pletely integrated plants from one entirely dependable — 
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always—but with the additional engineering, manufactur- source—and with full assurance that you are getting the 
ing and research facilities now made possible by the econo- finest process equipment available in America. 


CONERAL AMERICAN PROCESS EQUIPMENT 


A Division of General American Transportation Corporation 
Executive Offices: 425 BAXTER AVENUE, LOUISVILLE 4, KENTUCKY 
New York Office: 420 LEXINGTON AVENUE, MEW YORK I7 
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ECONOMICS 


H. M. BATTERS, Market Editor 


Wu some of the large consumi 
industries, such as iron and steel 
petroleum refining, operated at an un- 
changed rate throughout August, the 
trend in general was along an upward 
curve and total consumption of chemicals 
in industry registered a fair recovery from 
the low point reached in July. The over- 
all figure is considerably affected by devel- 
opments in the highly weighted fertilizer 
industry. Originally a very high goal had 
been set for superphosphate production but 
this has been mur difficult of attainment 
because the supply of sulphuric acid has 
not come up to expectations because of 
the change in production schedules at 
munition plants and the practical elimina- 
tion of spent acid for fertilizer use. This 
situation may not improve for some time 
but in the more distant future new sources 
for acid should serve as a guarantee against 
any shortage. In the meantime, super- 
phosphate output has fallen sharply from 
the peak levels of production. 

Furthermore, the fertilizer trade has 
been notified that the situation surround- 
ing chemical nitrogen has grown worse 
since June. The shutting off of am- 
monium compounds except sulphate has 
tuned attention to other nitrogen-bearing 
materials and arrangements have been 
made to increase imports of nitrate of soda 
and 500,000 tons have been given a 
preferential shipping rating with 350,000 
tons additional to brought in if ton- 
nage is available. The been outlook also 
was said to be less favorable, especially as 
concerns sulphate. During the first half 
of this year shipments of potash increased 
by about one-seventh over those for the 
corresponding period of last year and pro- 
ducers to supply all requirements 
ae the peak season of use in 1945 
with the prospect that rt requirements 
will be 

Pulp and paper mills have been favored 
with a larger supply of pulpwood with 
August receipts at about 12 percent higher 
than they were in August last year. While 
encouraging, this does not mean that 
future receipts will hold up to the neces- 
sary levels and the industry apparently 
will have to hold production schedules in 
check until such time as the pulpwood 
problem draws nearer solution. 

Operations at textile mills were on a 
broader scale in August and appear to be 
oa up since then but labor shortages 
ae still a detriment to full-scale produc- 
ton and recent reports state that ca 
mills in some areas are beginning to feel 
to draining of workers by other industries 
which are in a higher wage classification. 


The offer made by the 


INDUSTRIAL CONSUMPTION OF CHEMICALS REGISTERED 
MODERATE GAIN IN LAST TWO MONTHS 


ment to pur- 


chase cotton at parity also is regarded as a 
threat to manufacture of textiles as textile 
ceilings have been only partially adjusted 
to compensate for full parity prices for 


cotton. 


The Chem. & Met. index for industrial 
consumption of chemicals climbed back 
to 183.84 in August as compared with a 


revised figure of 176.63 for Jul 
year the index for Au 
for July it was 172.42. 


tilizer manufacture was moving up at 
rapid rate and it is this reversal in that 
industry which has brought the index to 
the level of the corresponding time last 
year and present indications are that over 
the number will 
closely approximate the average recorded 


the remainder of this 


for the 


nal quarter of 1943. 


. Last 
t was 181.94 and 


A year ago fer- 
a 


This will 


tend to lower the rate of increase which 
was scored for this year in the first seven 


months of the year. 


announcement that the revised ordnance 
rogram, calling for a rise in outputs of 
explosives, would require 
amounts of acid. In order to meet 
amount of acid needed for all purposes, it 
is found that production must be extended. 
New plant capacities had been provided 
for in earlier action but it is now found 
that further additions will be necessary. 

A representative of the Chemicals Bu- 
reau of WPB has stated that our acid 
capacity in 1943 was 8,393,100 tons of 
100 percent and by next June a * 
expected to reach 9,426,600 tons. 
mands for new and spent acid during the 

resent year are expected to reach 10,- 

56,200 tons while the estimated supply 
will total only 9,650,700 tons. Require 
ments for the first half of next year are 
estimated at 5,663,600 tons of acid with 
only 5,251,000 tons as the probable supPit 
to meet this demand. In short, there 
not be enough acid to fill all demands 
unless provisions are made for further new 
plant capacities. 

A breakdown of acid requirements for 
all of 1944 and for the first six months of 
1945 shows the following: 


Incidentally, sulphuric acid has re- 
ceived much attention recently due to the 1944 1945 
Superphosphate .... 2,852,900 1,558,600 
Chem. & Industrial Ammonium sulphate. 694,500 861,200 
Consumpt o emicals Petroleum refining.. 1,477,000 890,900 
July Chemicals ......... 2,188,600 1,130,000 
Revised Aug. Iron and steel...... 558,400 291,700 
36.00 38.55 Other metallurgical. 848,000 174,500 
Pulp and paper.......... 18.70 19.45 paint and pigments.. 767,100 889,600 
Petroleum refining....... 18.70 18.68 Industrial explosives 742,600 375,400 
19.70 20.75 Rayon and film..... 528,100 289,300 
Paint and varnish....... 16.80 16.50 Miscellaneous ...... 404,000 202,400 
9.60 10.99 These totals refer to short tons of 100 
cas 400 480 percent acid and are exclusive of ordnance 
Industrial explosives... .. 5.49 5.88 production and requirements although it 
is possible that some spent acid from 
‘ ordnance works will be available for use 
176.68 183.84 in industry. 
260 
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100=Monthly Average for 1942 
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PRODUCTION AND CONSUMPTION TRENDS 
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acTuaL production data for the 
first seven months of this year, the 
progress made by a fair cross section of 
chemical manufacture may be obtained 
In the first place the figures show that 
production schedules are not unifora 
throughout the industry as some chemicals 
have been turned out at a high percentage 
of increase over last year, others at ; 
lower percentage rise and some failing to 
meet the volume turnouts of last year 
For such basic chemicals as sulphuric acid 
and soda ash, the increase in production 
over the corresponding period of 1943 i 
between 7 and 8 percent. In the seven 
month totals, production of anhydrow 
ammonia and nitric acid still lagged be 
hind the 1943 figures but with ammunition 
requirements stepped it may follow that 
megs of these chemicals will be oni 
er scale over the remainder of the year 
hlorine is being produced at a rate 
about 8 percent above the 1943 rate while 
the increase for caustic soda is around |! 
percent. The greater part of caustic pro 
duction is coming from the electrolytic 
branch and the relatively larger gain a 
compared with chlorine may be due to 
the fact that caustic is being recovered # 
some plants which homely were con 
cerned only with turning out chlorine 
While current data are not made publi 
for titanium dioxide, the course of produ 
tion is made public for white lead, lea 
oxide and zinc yellow and from the figure 
available, there has been a substantial gais 
in production of pigments in the year te 
date. White. lead, in particular has made 
a fine showing with a rise of more than 25 
cent over the comparable figures fa 
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ast year. d (all 
In the vegetable oil field, much concen” 
has been expressed over the governmentfiBahydrow 
action in barring our ships from carryinggper diox 
an 

cargo to this country from the Argentine wR. 


pr 
Net cont 
te lead 

yellow ( 


Last year with a large flaxseed crop raised 
in this country and also in Canada, o# 
requirements for seed were met withos! 
importing much from outside. Ordinarih 
we have been heavy buyers of Argentin 


seed and as our seed crop this year an@iiBry pro 
also that of Canada is much less than #Bat by 


year ago, we will need more from othe 
countries and the Argentine is the logics 
place to look for supplies. However, th 
Argentine has not appeared any too cage 
to sell in our markets and the complication 
regarding shipping space may result 
slowing up crushing operations in the 
country some time in the future. It wil 
be possible to bring seed to this county 
in Argentine bottoms but they dock 4 
New Orleans and the matter of rail tram 
shipments will be a factor in deliverté 
costs. 

In the consuming field, the difficulty # 
keeping cotton textile output up to ® 
quirements was ae by a WP 
instruction to cotton mills in Alabam 
forbidding the dismantling of a group ¢ 
ordering them to produce ! 

cified amount of textiles in the net 
t ree months. It was reported that ti 
equipment from these mills was to ® 
shipped to Brazil. 
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United States Production of Certain Chemicals 


July 1944 and July 1943; Seven-Month Totals 1944 and 1943 


July July Total for First Seven Months 
Chemical and Basis Units 1944 1943 1944 1943 
ylene: 
For use in chemical synthesis 1 322,7 1210,521 11,048,856 11,144,104 
For commercial M cu. ft. 1129,715 1134,112 1 855 485 1878 , 691 
je anhydrous ammonia (100% NHs)........ Tons 42,927 44.376 301,189 315,354 
hing powder (35-37%, avail. Cls)............. M Ib. 3,003 3,928 33 ,77 38 509 
dum acetate (80% Ca M lb 602 1,575 6,641 11,386 
um arsenate (100% Cas M ib 8,228 13 ,063 37,583 41,190 
sium carbide (100% Tons 163 ,043 151,631 1301 1209 628 
um hypochlorite (70% avail. Cle)............. M Ib 1,001 1,020 8,149 6,575 
gum phosphate (100%, CaHs (POx)s)......... M Ib. 4,472 4,997 33 ,755 36 , 654 
bon dioxide (100% CO;): 
uid and gas M Ib, 131,506 127,916 1170 144,172 
M Ib. 1 64,759 1 54,157 1 207,141 1 245 556 
Tons 106 , 657 98 736 681 , 689 
M Ib. 413 692 3,610 4,498 
drochloric acid (100° HCl).............. Tons 31,639 27,707 210,030 193 ,731 
ogen....... M eu. ft 11,866,000 12,019,000 111,871,000 111,681,000 
d arsenate (acid and basic).................... M |b 16,573 16,251 151,793 148,304 
d oxide, red (100% Phe.) M |b 7,490 7,857 63 106 59,249 
hanol 
atural (80% CHsOH).. Gal. 314,769 424,022 2,445,577 2,802,615 
Bynthetic (100% CHsOH)........ M gal. 5,838 5,341 43.011 39, 100 
ybdate orange (C.P.).......... Lb. 122 ,527 145,399 839 ,710 1,023 ,359 
Tons 38 ,97 43,004 267 , 661 277 ,962 
M gal 110,225 19,306 1 $8,616 165,714 
M cu. ft 11,535,241 11,300,158 19,520,625 '8,.020,009 
Tons 57,219 50,201 422,078 368 590 
um bichromate & chromate (100%). ........ M Ib. 506 674 4,533 6,028 
m chloride (100% Tons 7 103,709 7 87,206 7412,241 7 361,309 
um hydroxide (100% KOH)................ Tons 3,485 3,268 25 ,396 23 241 
ash (commercia! sodium carbonate): 
mmonia soda process (98-100% NaszCOs) 
esas Tons 373 364 ,835 2,681,790 2,409 
Tons 201 198 , 197 1,465,140 1,280,480 
Tons 121,159 108 , 659 849 $10,631 
Tons 15,032 13 ,47. 102,778 91,957 
ium bicarbonate (100° NaHCOs).............. Tons ~ 11,805 13,177 92,196 98 ,902 
um bichromate & chromate (100°)... ........ Tons 6,629 6,740 48,927 47,884 
um hydroxide, liquid (100% NaOH): 
Tons 103 , 433 84,367 700 ,032 604 334 
Tons 58,113 55,578 7,749 378 ,452 
pum phosphate: 
onobasic (100% M Ib. 12,422 11,898 114,435 110,328 
Tons 14,600 14,025 1 27 123,799 
Tons 16,337 16,282 130,497 134,610 
bum silicate (water glass): 
Tons 100,154 1 86,254 1513 963 444,503 
lid (all forms Tons 19,247 19,618 1 56,438 146,917 
um sul phate: 
lauber's salt and crude salt cake............... Tons 1 66,625 164,449 1 1397.77 
nhydrous (refined) (100° Tons 15,228 15,638 41,253 132,263 
M Ib. 16,448 15,064 137,437 132,774 
phuric acid (100% HsSOx):* 
Tons 249,775 242 420 1,868 , 601 1,777,191 
Tons 499,704 453 433 3,398,883 3,071,169 
Net contact process®............ Tons 443 008 412,392 3,033,589 2,777,100 
sens Tons 5,901 5,285 48 531 38 ,621 
M Ib. 2,334 2,324 16,535 14,575 


lata for this tabulation have been taken from the “Facts for Industry" series issued by 
Bureau of the Census and the WPB Chemicals Bureau. Production figures represent pri- 
ty production and do not include purchased or transferrei material. Quantities produced 
government-owned arsenals, ordnance works, and certain plants operated for the govern- 
m by private industry are not included. Chemicals manufactured by TVA, however, are 
laded. All tons are 2,000 Ib. * July data not available. Figures given are for June and totals 
en are for the first six months. only. * Total wet and dry production including quantities 
erted for manufacture of caustic soda and sodium bicarbonate and quantities processed to 
shed light and finished dense soda ash. * Not including quantities converted to finished 
soda ash. ‘* Data collected in cooperation with the Bureau of Mines. * Includes sul- 
tic acid of oleum grades. * Excludes spent acid. * Data given are for April and totals 
for first four months only. Data collected and compiled by Bureau of Mines. 


CLIFTON PRODUCTS, INC. 


PAINESVILLE 


BERYLLIUM, Flake and Cast Bar 
BERYLLIUM OXIDE, Metal Grade 
BERYLLIUM OXIDE, Aéuorescond 
BERYLLIUM ALLOYS 


OHIO 
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AS THEY NOW SERVE IN 
PROCESSING INDUSTRIES 


‘al 


Wirson Pulsafeeders will be key units 
in water supply and sanitation sys- 
tems in Near East re-location centers 
for 80,000,000 people. Also, they will 
be important units in flow-control 
lines in certain processing industries. 


These planned communities will set 
new, regional standards for cleanli- 
ness, opportunity, health mainte- 
nance and living. Witson Pulsa- 
feeder accuracy, efficiency, depend- 
ability and economy are world known. 
They are the world-wide choice of 
experts. 
Pulsafeeders, thousands of them, in water 
and sanitation plants . . . in medical, food, 
chemical and oil laboratories... in big 
capacity plants contributing to speed and 
accuracy...through flow-control of 
liquids of any kind, in any volume, in 
mono- or multi-feedings. 
WRITE ... for in- 
formation about 
measured-fiow han-~ 
dling of liquids and 
automatic filling 
machines. 


CHEMICAL FEEDERS, INC. 


PULSAFEEDERS 


PEOPLE 


; 
i 
| 
| 
| 

Wil, Holo Kelocit 
80,000, 
JHE NEAR EAST 
| 

| 
| 
| 
| 
| 

| 
| 
| | 

| 
Manufactured by | | 
— | 214 Clinton St. (P. 0. Box 998) Buffalo 4, N.Y. 
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= im} Calciners 
One of many designs 
to ne of many designs Coolers 


BROWN STEEL TANK COMPANY 


MOT Ome ONE PLANT + MINNEAPOLIS, MINNESOTA 


i for SLURRIES 
and SLUDGES 


— economy, long life and low maintenance cost dis- 
guish the performance of LAWRENCE CENTRIF- 
UCAL PUMPS i in handling abrasive, and abrasive-cor- A. 
rosive, slurries and sludges. Made in both horizontal 
and vertical types, special resistant metals and alloys 
are employed, as dictated by the characteristics of the 
mixture peak ye Cement slurry, reduction plant tail- 
—_S breaker waste, filter residues, soda ash, milk 
lime, are among the materials being successfully 
and economically handled by these high-duty pumps. 
Write for Bulletin 207-2. 


LAWRENCE MACHINE & PUMP CORP. 
369 Market Street LAWRENCE, MASS. 


Whatever your pump- 
ing or material - ban- 
dling problems, let our 
engineers aid you with 
their comprebensive 
experience — without 
obligation on your 
part. Write us in de- 
tail. 


LAWRENCE CENTRIFUGALS 


PUMPING DUTY 
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Arsenic, white, powd., bbl., Ib.... .04 
Barium carbonate, bbl., ton... .. 65.00 - 

Chloride, bbl., ton............ 75.00 - 78 

Nitrate, casks, Ib............. .09}- 
Blane fix, dry, bags, ton......... 60.00 - 70 
Bleaching powder, f.o.b., wks., 

drums, 100 Ih... .. 2.50 
Borax, gran., bags, ton.......... 45.00 -.. 
Caleium acetate, bags........... 3.00 


Carbon bisulphide, drums, |b. .05 
Tetrachloride drums, gal... ... 
Chlorine, liquid, tanks, wks., 
Copperas, bes.. f.0. b., wks., ton. 
Copper carbonate, bbi., Ib....... .19}- 
Sulphate, bbl., 100 Ib......... 5.00 - 
Cream of tartar, bbl., Ib.... +... . .57 -. 
Diethylene glycol, dr., Ib........ .14}- 
Epsom salt, dom., bbl. 4 
100 Ib 1.90 - 2 
Ethyl acetate, tanks, -1l}-. 
Formaldehyde, On. tanks, lb... .032-. 
Furfural, tanks, Ib.............. .09}- 
Glaubers salt, — 100 Ib....... 1.05 - | 


Glycerine, c.p., drums, extra, lb. . . 154-0 
Lead: 


Lead acetate, white orys., bbi., 
Lead arsenate, powd., 
Lithopone, bags, Ib............- 
Magnesium carb., tech., bags, lb.. 
Methanol, 95%, tanks, ere 


Phosphorus, yellow, cases, Ib..... 
Potassium bichromate, casks, Ib. . 


Sal ammoniac, white, casks, lb. . . 
Salsoda, bbl., 100 Ib. ........... 
Salt cake, bulk, ton...........-. 
Soda ash, light, 58%, bags, con- 


Soda, caustic, 76%, solid, drums, 


CHEM. & MET. 
Weighted Index of Prices for 
CHEMICALS 


Base = 100 for 1937 


This month... 10 
Last month... shew 109 
October, 1943... 108 0 
October, 1942... 108 


CURRENT PRICES 


The accompanying prices refer to round 

Where it is trade custom to sell fob wa 

quotations are so designated. = are 
rected to October 1 


INDUSTRIAL CHEMICALS 


Acetone, tanks, Ib... ...... . $0.07 - 

Acid, acetic, 28%, bbl., 100 ib. 3.38 - $3 
109.00 -113 
Formic, cbys, .104- 
Hydrofiuoric, 30%, ‘drums, Ib. . .08 - 


Lactic, 44% tech.., light, bbl., Ib .073- 
Muriatic, 18°, tanks, 1.05 -... 
Nitric, 36°, carboys, 

Oleum, tanks, wks., ton. 
Oxalie, bbi., Ib... 


Phosphoric t , tanks, Ib... . 
Sulphuric, 60", tanks, ton. . 
Tartaric, powd.. bbl., 
tane, tanks. Ib 
Alcohol, 199 


— es 

No. 1 special, tanks, gal. wks. . . oan 

Alum, ammonia, lump., Ib. -04]-... 
Aluminum, sul te 


Sulphate, wks., ton........... 28.20 -... 
Amy! acetate, tech., from pentane, 

Aqua ammonia, 26°, drums, Ib. 


tanks, ton... 65.00 


Carbide, drums, ton. ......... 


0.5.5.6 666600600 - 
Chloride, flake, bags, del., ton.. . 18.50 - 


White, basic carbonate, dry 


Synthetic, tanks, gal 


Chlorate, powd., Ib........... 
Hydroxide (o’stic potash) dr., Ib. 
Muriate, 60% bags, unit. ..... 
Permanganate, drums, lb... .. . 
Prussiate, yellow, casks, lb. .... 


Dense, bags. 100 Ib........... 


Acetate, del., 
Bicarbonate, bb 100 Ib...... 
Bichromate, casks, Ib......... 
Bisulphate, bulk, ton......... 
Bisulphite, bbl., Ib... ........ 


Benefit by the many years 
experience, in designin 
\ 
Kime) NewYork 17, N.Y 
ry 
Vryers 
Ph 
=e Pr 
plate 4 tot 
FOR THE CHEMICAL PROCESS INDUSTRIES 
tanks, Ib.. .04)-.... 
— Ammonium carbonate, powd. Grea 
ae tech.. casks, Ib - 094- Oleo 
F Oleo 
Red 
Alphs 
Anili: 
| Anili: 
Benz: 
| Bena 
| Benz 
Benz) 
Beta-; 
Cres« 
Cresy: 
Diphe 
| Dieth, 
Dinitr 
| 
a 
iphe 
Hydro 
| Nitros 
Paracr. 
Para-n. 
Pheno! 
Pieric 
Pyridin 
| Rr 
- 
Tolidin, 
.12} Tol 
Be ie 
.06}- 
-23 - Dry eck 
-09}- Carb. 
Prune; 
a | pue: 
.70 - Bleach, 
ore 
16.00 
03 
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CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Base = 100 for 1937 


Chlorate, kegs, Ib... ......... .06 064 
cases, dom., 15 
ulphite, bbl., .40 - 
etasilicate, bbl., .50 - 
Sulphite, crys., bbl., Ib........ .023- 
oe, crude at mine, long ton.. 16.00 -....... 


OILS AND FATS 


Castor oil, No. 3 bbl., Ib. ....... $0.13}- $0.14} 
China oil, tanks, Ib........ 


Cocoanut oil, ceylon, dr. N.Y., Ib 
oil crude, tanks (f.0.b. mill), 


Cottonseed oil, crude (f.o.b. mill), 


Linseed oil, raw, car lots, bbi., Ib. 

Menhaden, li dr., Ib 

Crude, tanks (f.o.b. factory) 


COAL-TAR PRODUCTS 


Alpha-napthol, crude, bbl., Ib.... $0.52 $0.55 
Alpha-naphthylamine, bbl., lb.. 32- .34 
Aniline oil, drums, ib - .16 
Aniline salts, -22 - .24 
Benzaldeh hyde, P., Ib 85 - .95 
Benzidine .70 - .75 
Benzoic acid, U. 8 4- 
Benzol, 90%. tanks, works, gal... 
Benzyl chloride, tech., dr., ib... . .23 - .25 
Beta tech., drums, Ib. . 
Cresylic acid, dr., wks., gal...... 81- .83 
Diethylaniline dr.,ib........... 40- 
Dinitroroluol, bbi., Ib........... 18 - .19 
Dinitr »phenol -22 - .23 
Dip oil, 15%, dr., gal.......... .23 - 25 
Dipbenylamine, dr. f.0.b. wks.,lb. .60-....... 
Naphthalene flake, bbl., ib... 07 - 
Nitrobensene, dr., Ib............ -08 - .09 
Paracresol, bbi., Ib 
Para-nitraniline, bbl., lb......... 47- 
Phenol, U.S. A., drums, ib...... 10}- 
Picric acid, bbl., Ib. ............ 35- .@ 
Pyridine, dr., gal............... 

esorcinol, 


Salicylic acid, tech., bbL., Ib...... 
Solven: na: 


Chrom ne green, bbi., Ib. 
nine, red, tins, ib. 
toner, Ib. . 


Para | 


the Heart 


OF EVERY PR TEATION PROBLEM: 


KLEIN 
CONTROL! 


In the nation’s busiest plants, the 
great Klein Ideal Diatomaceous 
Earth Filter is making a practical 
reality of the promise of con- 
trolled-filtration. 

This newest and finest devel- 
opment in filter engineering 
assures industry's filtration chiefs 
of accelerated schedules com- 
pleted, of ak efhiiciency, and 
strictest uniformity of product. 

Whatever your filtering prob- 
lems are, precision-controlled-fl- 
tration as demonstrated by the 
Klein Ideal Diatomaceous Earth 
Filter, can overcome them. In- 
vestigate the many amazing new- 
ly developed and exclusive Klein 
ume, money and labor-saving 
features today — W rite for details 
immediately! 


KLEIN FILTER & MANUFACTURING CO. | 
mo 1225-27 SCHOOL ST., CHICAGO 13, ILLINOIS 


DRY FEEDING BY 
VOLUME? 


SYNTRON 


“Vibra-Flow” 
VOLUMETRIC 
FEEDER MACHINES 


Control the volume flow of dry 
chemicals and other bulk ma- 
terials. 

Rheostat control of rate of feed. @& 

Vibrated, non-arching hopper. 

Can also be automatically con- 
trolled by pH indicators, venturi 
meters, etc. 


DRY FEEDING BY 
WEIGHT? 


SYNTRON 


“Weigh-Flow” 
GRAVIMETRIC 
FEEDER MACHINES 


Provide a positive accurate and 
automatic “Weigh-Flow” of chem- 
ical. 

Eliminate all guess work—and 
feed exactly the right amount— 
by weight. 

Predetermined setting of scale 
automatically maintains desired 
weighed flow of material per 
Catalog on request. unit of time. 


SYNTRON CO., 610 Lexington, Homer City, Pa. 


| 
J 
ae 
Oxide, lead free, bag, Ib....... | 
Sulphate, bbl.,ewt........... 3.85- 4.00 | | 
| 
10}- 
16 -.... i 
044-.... 
094- 
20 -... Oleo oil, No. 1, Ib pe 
145-.. ow extra, loose, Ib..........  -O8f-....... 
.032-. 
|.05 - 
o 
foluol, drums, works, gal... .... | — ~ | 
-24- Casein, tech., bbl., Ib__ $0.18 - $0.24 | : 
Carbon gas, black (wks.), Ib... .0335- .30 
Prussian blue, bbl.,Ib......... .36- .37 | ‘he. 
19% 
1, English, b 2.75 - 2.80 
.0515 Chrome, yellow, C. P., ib. 154 
1.00 - um_copal, congo, bags, Ib... ... - .30 
15.00 - Manila, bags ov ews .09 - 15 
Demar, Batavia, cases, Ib..... .10- .22 
1.05 Kauri, cases, Ib.............. _.18- .60 P 
1.15 Magnesite, calc.,ton............ 64.00 -....... | 
stone, lump, bbi.,lb..... .05- .07 
05 - Bhellac, orange, fine, bags, 
1.70 - Bleached, bonedry, bags, |b.... .39 -....... 
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CONSTRUCTION 


PROPOSED WORK 


Calif., Los Angeles—Ferro Enamel Corp., 
4150 East 56th St., Cleveland, O., 
plans to construct a plant here. Esti- 
mated cost will $150,000. 


Calif., Newhall—Newhall Refinery, c/o 
W. D. Parks, 917 Newhall Ave., plans 
to reconstruct its oil refinery recent! 
destroyed by fire. Estimated cost will 
exceed $40,000. 


Ga., Atlanta—Owens-Illinois Glass Co., 
Ohio Bldg., Toledo, O., plans to con- 
struct a warehouse and office building 
here. Estimated cost $2,000,000. 


Idaho, —- R. Simplot, 1824 Everett 
St., Caldwell, Idaho, plans to construct 
a starch factory. Estimated cost $60,- 
000. 


Ky.. Midway—Park & Tilford Distillers, 
Inc., Starks Bldg., Louisville, Ky., | 
in- 


to construct a new plant here an 


stall equipment. Estimated cost 
$250,000. 
Mass., Charlestown—Davidson Rubber 


Co., 50 Brighton St., will construct a 1 
story, 35 x 77 ft. factory and a } story, 
50 x 150 ft. office building. Alonzo 
B. Reed, 88 Broad St., Boston, Archt. 
Estimated cost $55,000. 


Mich., Detroit—United States Rubber 
Co., 6600 Jefferson Ave., plans to con- 
struct 4 story, 174 x 180 ft. and 3 story, 
86 x 165 ft. additions to its plant here. 
Estimated cost $3,015,775. 


Mont., Laurel—Independent Refining Co., 
Div. of Farmers Union Central Ex- 
change, 12 Third St. N.W., Great Falls, 
P. A. Thompson, Mgr. Refinery Div., 
plans to construct an addition to its 
refinery, including new cracking furnace 
and cracking plant, etc. Estimated cost 
$250,000. 


Nev., Las Vegas—Basic Magnesium, Inc., 
Las gs? ws to construct a research 
foundry. Estimated cost $350,000. 


N. J., Garfield—Heyden Chemical Co., 
290 River Rd., will construct a 3 story, 
45 x 164 ft. factory. 


Tex., Houston—Shell Oil Co., Inc., Shell 
Bidg., plans to construct a fluid cataly- 
tic high octane gasoline refining plant 
at Deere Park. Estimated cost $11,- 
000,000. 


CONTRACTS AWARDED 


Calif., Oakland—Allovchemical Corp., de 
Young Bldg., San Francisco, will con- 
vert old Southern Pacific powerhouse on 
Fruitvale Ave., into modern tartrate and 


iow $65 .000 ,000 $905, ,807, 
Middle Atiantic............. 40,000 2,680,000 7,267,000 13,235,000 
ce 2,250,000 1,000,000 14,457 ,000 25 478,000 

3,016 ,000 390 20 582,000 20,866. 
West of Mississippi.......... 11,250,000 5,275,000 43 .000 30,398 
600 ,000 1,750,000 7,899 14,367 ,000 
$17,211,000 $12,010,000 $104,017,000 $122,552,000 


tartaric acid manufacturing plant. Work 
will be done by separate contracts. Es- 
timated cost $750,000. 


Calif., Richmond—Oronite Chemical Co., 
subsidiary of Standard Oil Co., Russ 
Bldg., San Francisco, has awarded the 
contract for the construction of phthalic 
anhydride plant, a basic stock for paints 
and finishes, to E. B. Badger & Sons Co., 
75 Pitt St., Boston, Mass. Estimated 
cost $1,000,000. 


Conn., Naugatuck—Naugatuck Chemical 
Co., Div. of U. S. Rubber Co., Elm 
St., has awarded the contract for the 
construction of two 2 story factory build- 
ings to E. & F. Construction Co., 94 
Wells St., Bridgeport. Project will be 
financed by Defense Plant Corp., Wash., 
D. C. Estimated cost $700,000. 


Conn., Naugatuck—Naugatuck Chemical 
Co., Div. of U. S. Rubber Co., Elm St., 
has awarded the contract for 2 and 3 
story, 57 x 103 ft. factory buildings to 
W. J. Megin, Inc., 51 Elm St. Esti- 
mated cost $80,000. 


Ind., Zionville—Pittman-Moore Co., 1200 
Madison Ave., Indianapolis, has awarded 
the contract for additions to its phar- 
maceutical manufacturing plant here to 
Carl M. Geupel Construction Co., 923 
Hume-Mansur Bldg., Indianapolis. Es- 
timated cost $75,000. 


Kan., Topeka—Defense Plant Corp., 
Wash., D. C., has awarded the contract 
for the construction of a tire plant here 
to be operated by Goodyear Tire & 
Rubber Co., of Kansas, Inc., subsidiary 
of Goodyear Tire & Rubber Co.; Akron, 
O., to john A. Johnson & Sons, 269 
4ist St., Brooklyn, N. Y. Estimated 
cost $4,500,000. 


Mass., Brighton—New England Render- 
ing Co., Abbatoir Grounds, has awarded 
the contract for alterations and addi- 
tions to its glue plant to Sawyer Con- 
struction Co., 31 St. James Ave., Boston. 
Estimated cost $60,000. 


N. ]., Linden—Standard Oil Co. of New 
Jersey, Bayway Refinery, will construct 
an alcohol storage tank with its own 
forces. Estimated cost $40,000. 


N. J.. Bound Brook—T. C. Calco Chemi- 
cal Corp. Bround Brook Rd., has 
awarded the contract for a 1 story, 200 
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x 200 ft. warehouse building to E. De 
Christofer, 21 High St. Estimated cost 
$100,000. 


N. Y., Hicksville—Glassfioss Corp., 155 
East 44th St., New York 17, N. Y., has 
awarded the contract for the construc 
tion of a manufacturing building to 
Austin Co., 19 Rector St., New York 6, 
N. Y. Project will be financed by De 
fense Plant Corp., Wash., D. C. Esti 
mated cost $2,500,000. 


O., Cleveland—Cleveland Graphite Bronz 
Co., 16800 St. Clair Ave., has awarded 
the contract for an addition to its plant 
to Albert M. Higley Co., 2036 East 
22nd St. Estimated cost $275,000. 


Okla., Ponca City—Continental Oil Co 
will reconstruct portion of gasoline plant 
recently destroyed by fire. Work wil 
be done by force account and subcon 
tracts. Estimated cost $75,000. 


Pa., New Kensington—Aluminum Co. o 
America, 801 Gulf Bldg., Pittsburgh 
has awarded the contract for a 1 and? 
story research laboratory to The Trimbk 
Co., 1719 Pennsylvania Ave. N.S., Pitts 
burgh. 


R. L, Bristok—U. S. Rubber Co., 50 
Wood St., has awarded the contract fa 
a 3 story, 50 x 100 ft. factory to H. V 
Collins, 7 Dyer St., Providence. Est 
mated cost $75,000. 


Tex., Katy—Humble Oil & Refining Co 
Humble Bldg., Houston, has awarded 
the contract for recycling plant additios 
to Hudson Engineering Co., 2711 Da 
ville St.. Houston. Estimated cot 
$700,000. 


Va., Front Rovyal—General Chemica! Co, 
40 Rector St., New York, N. Y., is 
awarded the contract for the constr 
tion of a chemical plant here to F. # 
McGraw Co., 780 Windsor St., Hat 
ford, Conn. Project will be financed ® 
Defense Plant Corp.,. Wash., D. ¢ 
Estimated cost will exceed $1,000,000 


Wis., Merrimac—U. S. Eng., Milwauke 
Wis., has awarded the contract for buit 
ings at Badger Ordnance Plant to 
tional Builders, Inc., Foshay ‘Tow 
Minneapolis, Minn., at $234,550. He 
cules Powder Co., Wilmington, Dé 
operator. 


>>> > 
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EXHIBITORS 


Booth No. 


Acadia Synthetic Products, 4115 West Ogden Ave., Chicago, Ili 85 Johns-Manville Corporation, 22 East 40th St., New York 16, N. Y...... 21 
Ace Glass, Inc., Vineland, New Jersey..... 117 Johnson Corporation, 826 Wood St., Three Rivers, Michigan 206-207 
Alox Corporation, 3943 Buffalo Ave., Niagara 
American Air Filter, inc., 215 Central Ave., Louisville 8, Ky. . K 
American Cyanamid & Chem. Corp., 30 Rockefeller Plaza, New York Kidde Walter’ Mich 
N.Y. Kimble Glass Company Vineland, New Jersey. . 
4 indians... Knight, Maurice A., Kelly Avenue, Akron 9, Ohio......... 149-150 
4 American Photocopy Equip. Co., 2849 North Clark St., Chicago 14, ill.. 182 “QiG-hiols Manufacturing Company, 424 No. Grand Ave., Lansing 4, 
) American Resinous Chemicals Corp., Peabody, Massachusetts.......... x —~o 
) Amersil Co., Inc., 60 Wall Tower, New York 5, N. Y. inca E 
. Anetsberger Bros., 3505-1! Elston Ave., Chicago /8, Ill. ie! Laboratory Equipment Corporation, 720 East Main St., Benton Harbor, 
Angel & Co., H. Reeve, inc., 7-1! Spruce St., New York 7, N. Y thes shes 
Armour and Co., West ist o 9, Furniture Co., Inc. 37-18 Northern Boulevard, Long Island 
De Atlas Powder Co., 999 Market St., Wilmington 99, Delaware 130 LaPine & Arthur S., 121 W. ‘Hubbard St., Chicago, tie 232 
1 cost Automatic Transportation Co., 101 West 87th St., Chicago 20, Il! 218 Lapp Insulator Co., 
eader orks, Inc asper — 
, Link-Belt Company, 307 'N. Michigan Avenue, Chicago | iW . 52-53 
Forrest Hills, Equipment Supply Co., 910 ‘North Marshfield Ave., . Chicago, iM. 
4 Barrett-Cravens Co.. 3255 W. t., icago 
has Battelle Memorial Institute, 505 King "Ave., Columbus |, Ohio ay St., St. Louis 7, Mo. 
Bemis Bro. Bag Co., 408 Pine St., St. Louis 2, Missouri arathon Paper othse 
struc Bennett Mfg. Co., 14600 Princeton Ave., Chicago 27, Ili. Marsh Stencil Machine Company, Belleville, ilé 
ng to Brown Instrument Co., Germantown P. O., Phila., Pa... ... 235-236-237 Mayer & Oswald, inc., 37 W. Van Buren St., Siege, ae aadewit 126 
ork 6 Buehler, Ltd., 165 West Wacker Drive, Chicago |, Ill. 3.4 “McGraw-Hill Publishing Co., 330 West 42nd St., are 
Buell Engineering inc., 20 Pine St.. New York 5, N. 19% Merce Nordtsrom Valve Company, 400 N. Ave., ‘ittsburgh 24, 
y De Buffalo Foundry & Machine Co., Fillmore Buitale ii. 
Fst) Builders Iron Foundry, Inc., 9 Codding St., Providence |, R. |... Metal Glass Products Co., Belding, Michigan. ; 137-138 
Bump Pump Co., LaCrosse, Wisconsin... ory, Appliances Co., Braddock, Thomas & Meade Sts., Pitts- 
Monsanto Chemical Company, 1700 Se. Second St., St. Louis 4, Mo... .219-220 
Carrier-Stephens Co., Lansing, Mich. 182 
Jronze Celanese Celluloid Corporation, 180 Madison Ave., New York 16, N. Y.105-106 
Central Scientific Company, 1700 Irving Park Bivd., Chicago, Illinois 9! National Carboa Company, Carbon Products Division, ” East 42nd St., 
varded Chemical Developments Corp., 3/4 West First St., Dayton 2, Ohio 194 22-23 
lant Chemical industries Magazine, Tradepress Publishing Corp., $22 Sth Ave. National Engineering Co., 549 W. Washington St., Chicag 40, W.. 48.49 
pie New York i8, N. Y 128-129 National Starch Products, Inc., 270 Madison Ave., New York ie, N. 88 87 
East & Metallurgical Engineering, 330 W. St., New York 18, Technical St., So. Pasadena, ‘Galt 
Apperatus Company, N. Ashland Ave.. Chicago, 101 Filter Corp., 3080 Main St.. Buffalo 14, N.Y... 217 
ommercia vents Corporation, Terre Haute, In jana 
Coll "Van Wert Oh Mig, Co, 26 Hanne Cleveland 15, 
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precision, versatility and | 
speed in chemical and In X-Ray Diffraction, Industry has at hand 
physical determination by an indispensable means for quick, accu- 


X-RAY DIFFRACTION rate, chemical and physical determinations, 


by graphic demonstration of the actual 
microscopic structure of materials. 


The Picker Diffraction X-Ray Unit offers to 
the scientific and engineering professions 
an apparatus of the utmost precision, con- 
venience and versatility. Four types of 
Diffraction Cameras are shown, mounted 
on ways with perfect reference edges to 
insure consistently accurate alignment. The 
Unit is also readily adaptable for use with 
any special cameras such as the Weissen- 
berg for single crystal analysis. Transformer 
and tube are water cooled, permitting 
continuous operation. 


PICKER X-RAY 
DIFFRACTION APPARATUS 


Two portal low filtration beryllium window 


Continuous operation — tube and transformer 
water cooled 


Operation fully automatic—control 5 KV to 50 KV 
in 20 steps 


X-Ray tubes with targets of different elements 
are available and interchangeable 


Concealed insulated water lines to minimize 
condensation 


Concealed storage compartment for X-Ray tubes, 
cameras, and accessories 


Picker X-Ray Corporation manufactures industrial 
X-Ray equipment covering every phase of appii- 
cation . . . radiography, fluoroscopy, diffraction. 


sets the pace in x-ray 


PICKER X-RAY corporatiot 
300 Fourth Avenue, New York 10, N. ! 
7 WAITE MFG. DIVISION « CLEVELAND 12, CHI0 
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